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MATEMATHKA 


B. M. BOJIOCOB 
ACHMIITOTHKA HHTEFPAJIOB HEKOTOPbIX BO3MYLUEHHbIX CHCTEM 


(ITpedcmaeaeno akademuxom H. H. Boeoawboeeim 22 1V 1958) 


§ 1. IlocranHospka 3ayaun. Paccmorpum cuctemy ypaBnennii 


X= M (Xo Yor Po)s Yo = N (Xr Yor Bo)» (1) 


=> 
TE Xo, Yo — HEM3BECTHbIe PYHKUMY; Ly = {49 29, +++» Uno} — COBOKYMHOCTh 
nN He3aBHCHMbIxX MapamMerpoB. Hasopem (1) HeBO3SMYyULeHHOM cucTemoln. 
IlycTb B HeKOTOpoH OO1acTH OOuee petenve (1) —cemelicrBo mepHoyMuecKHXx 
> 


Zt 
pelleHHi, 3aBHCAILee OT MPOMSBOJIbHbIX MOCTOAHHBIX HW py. Llycth D(X, Yosto)— 


HeEKOTOpbIM HeMpepbIBHbIii,  OFpaHHyeHHbIi, focTaTouHO raiaqkKM wHTerpau 

cuctembl (1), He cogxepskamui ¢. Byomb WHKIa HeBO3MYyLILeHHOH CHCTeMBI 

= Cy =const. OrnocutebHo cbyHkuui M, N mpeqnomaraem, 4TO OHM He- 

IIPepbIBHbI, OrpaHHYeHbI H OCTATOUHO YwlalKH B paccMaTpHBaeMOH Jaee 06- 

gacTH. Byflem cuuTaTb, 4TO B 9TOM OOsACTH BbIMOJHAIOTCA YCJIOBHA CYIeCTBO- 

BaHHA HW eCJMHCTBEHHOCTH pellieHHH (1) HM HempepbIBHOM 3aBHCHMOCTH pelieHHit 
=m 


OT HavaJIbHbIX YCJIOBHH UM wy. IIpeyqnonoxKHM, 4YTO CYMIeECTBYIOT OTKpbITaA 06- 
=> 
WacTb {.} MIpOCTpaHcTBa Wy, o,...,Un H OTKpbiTad OOsacTb G (ha30BoH mv10c- 


> > 
KOCTH (x, y) TakHe, 4uTO (a3s0Bad TpaeKTOPpHA X(t, Uo), Yo(t, Uo) CHcTe- 
MbI (1), HayMHatollaicad B OOOH TOUKe 3aMbIKaHua G OOacTH G, Mp 3HayeHHsAx 


> 


= > 
U,) H3 3aMbiKaHHaA {uw} OOacTH {w} ABJIAeTCA 3aMKHYTOM KPHBOM HW COOTBeTCT- 
ByeT HekOTOpoMy lepHoyuyeckomy peuennHio (1). Jtonycrum, uro cemMelicTBO 


nepvHoquyeckux pemlenuit (1), PasoBble TpaekKTOPpHH KOTOPbIX HayMHaloTca B G, 
wuMeeT wHTerpal D = cy, a KpoMe TOrO JOMycTHM, YTO 3TO CeMeHCTBO MO?KHO 


38amucaTb B BHAe 
Cae on (Cos: a) oh h), Yo = Yo (Co: heoe OOo) dl te) 


> 
Pe Cy — MPOUSBOJIbHAA NOCTOAHHAA, COOTBETCTBYIOULAaT UHTEerpasy D(X, Yo, Uo) =Co; 
h—tToxe  Mpov3Bo0sbHad MocTosHHad; © = 2n/T—uactoTra  kovledaHui; 

> 
T (Co, UY) —uepvog pemennit. IIpennomaraerca, 4TO Xo, Yo — ilepnodMyeckue 
(byukuuH apryMesta of +A nepwoyqa 2x HM TO MpH paccMaTpHBaeMbIxX 
> 

Jlaee 3HaueHHAX Cy, Uy) PYHKUMA © OrpaHiveHa, HenpepbIBHa, OCTaTOUHO 
riaika HW wo > «> 0 (« =const), PaccmoTpumM cuctemy ypaBHeHHH 


> 


£= M(x, yy WtEIOK WB, Y=HN(Y Y W—PO(X, YB), 


> —> > : 
B= 29(X, Ys &), (3) 
rye ¢ — MaJiblii apaMeTp, KOTOpylo Ha30BeM BO3MYIILeHHO HW CHCTeMOHK. 
Pynkuun — ef uv ¢/'Y) — Masble BO3MYILeNHA. TlocmeqHee ypaBHeHHe cucre- 
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| 


| 

—> x | 

MBI (3) onHcbIBaeT MejIeHHOe H3MeHeHMe napaMeTpa {% C MaJIOH CKOPOCTbIO: 
£9, saBHcallen oT cocTosHua cHcTeMbI (3) (B HeBO3MYLIeHHOH CHcTemMe (1) 
i es i = const); x, y B cucTeMe (3 ) — KOOpAHHaTbI BOSMYLLCHHOrO JBHKeHHA.. 


OrnocutesbHo cdbyukunh f, FY), 9 IIpeMO0JIOXKHM, YTO OHV HeIpepbiBHbI, orpa- 


o-4 — > 
HHUeHbI WH JOCTaTOUHO rulayku B OOMacTH T= G-+ {wu} nMepeMeHHbIX xX, Y, [4y. 


hs ASU, 
Ilycrb G) — HeKoTopas OTKpbITad MONOONaCTb oOactH G, WemHKOM JeKa- 


wai BHYTpH G sBMecte co cBoel rpaHulen; {¥}) — orkppiras moqob6acTb o06-. 
wacTH {u}, serkalllas BMecTe CO cBoel rpaHuueH BHYTpH {u). Tlocrpoum oOvlacTe 


eee Co {wo TIEPEMCHHBIX X, Y, Uy, Yo,.++,Yn- Byem paccMaTpHBaTb WH- 
TerpaJIbHble KPMBble CucTeMbI (3), HauMHaollvecsh BO BHYTPeHHHX TOUKaX OO- 
nactu Ty, Tlyctb ¢>>0 uw ckOmb yroqHO MaJlo, HO PuKcHpoBaHO. BBeyem: HHTep- 
Bal BpemeHu [f,, ¢, + @/e], roe a>>0O— ckKOulb yroquO OovbUIOe, HO (buKcn- 
poBaHHoe uNcJI0; ft, —MpOH3BOJIbHbIM MOMeHT BpeMeHH. Bos3bmem Tenepb HH- 
TerpaJibHble KpHBble (3), HauHHalouluect B HeKOTOPbI MoMeHT ft = fy € 
€[41, ti ta/s] Pe Ty, H Oyem paccmaTpuBaTb HX HOO Ha BCeM HHTep- 
Bane [Z;, t; + a/e], ecm mpu tymt<t,+a/s COOTBETCTBYIOULAA (pasoBas 
TpaeKTOpHA He BbIXOLHT u3 [, mH60 Ha HekoTOpoH uactTHu [ty —b,ty +c] C 

C [t1, t; + a/e] (6b, c>O0) Taxol, uro npn t€[t,)—b,t)-+c] Tpaextopua 
Haxogutea BHyTpH I’. ; 


—~ 


Ecau B uuterpat © (xX, Yo. Uo) = Co MONCTABHTb BMECTO Xo, Yo) Uy (Uo = const) 


pelleHwa x, Y, w% CHcTeMbI (3), KOTOpble MbI paccmMaTpHBaeM, TO © crTanHeT, 

oF ; 
BOOOMe TOBOPA, MepeMeHHOH BesHUnHOK: D(x, y, uw) =c(t, ¢). Sanaua co- 
CTOMT B HCCJleOBaHHH ACHMMTOTHKH (byHKuHH c(t, ¢) = D(x, y, nw) Ha yno- 


MAHYTOM HHTepBasie BpemeHH. IIpegqnouaraetca, uTo B OOwacTH I’ BosMylleHHas 

cuctema (3) yOBJeTBOpxeT YCJIOBHAM CYIICCTBOBaHHA HW €MHCTBeEHHOCTH pe- 

INe€HHA HW HeNpepbIBHOH 3aBMCMMOCTH pelieHHH OT HauaJIbHbIX 3HayeHHH. Jus 
> 

uHTerpasia c= DM WM MejVIeHHO H3MeHAIOMIUXCH NapaMeTpOB p={v4, Uo,--->-n} 

MBI BbIBeeM YpaBHeHHA HyJIeBOrO NpPHOJIMKeHHA, ONMCbIBAIOWve 2TH BeJIMUMHEI 

C MOPpeuIHOCTbIO ~ ¢ Ha BCeM YMOMAHYTOM HHTepBaJie BpeMeHH (BOOOIIe ro- 


BOPA, COPiaCHO CKa3aHHOMy BBILe, pacCMaTpHBaeTCH WHTepBam ¢t, MMerwouLnis 
pasmeppr ~ | /s). 


§ 2. OcHoBHble pe3yuabtatTH. ITlpeqnonoxum, uro B o6sacTH G 
CYULeCTByeT HeMpepPbIBHbIM, OrpaHHYeHHbIM WH WOCTaTOYHO rviaqKHi HHTerpupyto- 
> 


IMM MHOXKUTEIb A(X, Yor Yo) CHcTeMbI (1), CooTBeTCTBYyIONIuH MHTerpauly 
@M = cp; 3TO O3HayaeT, UTO OD /dy= Md, OM/Ox = — Nd. Cyenaem B cu- 
cTeme (3) 3aMeHy NepeMeHHBIX 0 (bopmMyviaM 


X=X(C, By >), YHIYM(C, vs dD), gps By (4) 


> 
rae c, p, p)—HeH3BeCTHbIe (yHKUMM; X), Yy—NepHotwueckue (byuKuun > 
> 


NepvHona 27, B3ATbIe H3 (2). Tlocure pasa mpeoOpasopanni Win c,,  nosmy- 
yaeTCH CHCTeMa ypaBHeHHii, U3 KOTOPOH MblI BbIIIMCbIBaeM 3JeCb JIMIb Ba: 


c= (FO xy + Fy) + O(VL®)}, = eg, (5) 

rye mpaBble YaCTH BbIpaxKeHbl yepes Cc, LL, b c mnomoupio (4); a = 
0 «0 0 

on, lam van? vas Cucrema (5) mpHuaqviexkuTK THITY CHCTeEMC OBICTPO Bpalllato- 
n 
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lec (paso (BMecTe Cc ypaBHeHHeM ja , KOTOpCe He HallucaHo), H3Y4CHHbIX 

H. H. Boromo6ospm u JI. H. SyOapespim (7). Jia nomyyenua ypasnennit 

HyJIeBoro MpHOIMxKeHHA CordacHo (2), HY2KHO ycpeLHUTb m0  mpapple uactH (5). 

B pesyubrare ycpequenua noce HeKOTOpBIX MpeoOpasoBaHHli ypaBHeHuA HyvIe- 
Cs 


BbIX NPHOJIMKeHHH Jt Cc, ~ NPHBOAATCA K BUY 


jade (x) Sula ay oe ra 
tr T 
(1A HyJIeBbIX NpHOMxKeHHH Cc, ~% MbI He BBevIH HOBbIX o6o3HaueHHhi). 
YpaBueHua (6) npescTaBAloT OCHOBHOL pesysbTaT HacTostleli paOorTpl. STH 


YPaBHeEHHA ONMCbIBAIOT M3MeHeHHe C, y. Ha WHTepBase f ~ 1/¢ c morpelllHocTbIO 
~s. Kpagparypbl B mpaBbix yacrax (6) GepyTca BJO/b WHKA0B (2) HeBO3My- 
> 


IeHHOH cHicTeMpi (1), mpHuem BMecroO c =const Hu = const noycraBIAIoTCA 
j > 
HCKOMbIe HyJleBble MpvOJMxKeHHA Jit Cc, w. Pemenua (6) u3MeHsIOTCA Mej- 


oe 
JI@HHO (TAK KaK C, U~s), H, MOCKOMbKY pellenve (2) u uHTerpan WM cucTe- 
MbI (1) mpeqnmosaratoTcA M3BecTHBIMM, TO MHTerpupoBanue (6) B NpHHMMe mpo- 
ue, YeM HHTerpHpoBanve (3). Bropoe ypaBHenue (6) o3HayaeT, UTO B HYJIeBOM 
=> > 


MpHOJIM2KeHHH WCTHHHY!IO CKOPOCTb &@ H3MeCHeEHHA MapamMerTpa ww MO2XKHO 3aMe- 


HATb CPpeHHM 3a TepHO 3HayeHHeM cKOpocTH £0. 

YcpesHeHHe CHcTeM C ObICTpO Bpalttaroulelica cbasol paccmaTpuBaetcs B (?) 
Kak (pOpMaJIbHOe mpeoOpa3s0BaHHe CHcCTeMbI. OjakO Cc MOMOLIbIO MeTOOB 
H. H. Borowo6opa (1) HeTpyqHO ctbopMysMpoBaTb YcJIOBHA, Mp KOTOpBIXx 
9TO ycpeHeHHe JeHCTBUTeJIbHO MPHBOAHT K ypaBHeHHAM HyvieBoro mpuouHMxKe- 
Hua. He cbopmysupyaA 3fecb STHX yCOBHH, JOMycTHM, uTO cucTeMbI (5), (6) 
VHOBJICTBOPAIOT YCJIOBHAM CYLICCTBOBAaHHA UH €J[HHCTBEHHOCTH peleHHH 4H 
HeMpepbIBHOH 3aBHCHMOCTH pelleHHH OT HauvaJIbHbIX 3HaYeHHH MU 4YTO M0- 
OOHOe ycpeyHeHHe mpumMeHHMo. Moxuo HaliTH Tak?Ke BbICIIMe MpHOJIMxKe- 

> 


HMA Wid C, w UM NpHOsMxKeHHA Wa bY — pasbl KOeOaHHH. Torjja Cc MOMOLIbIO 
> 
(4) MoxKHO NOJIyaHTb aCHMNTOTHKy pelleHHH x, y, w cucTembI (3). 3yecb ypaB- 


HeHHA BbICWIHX MpHOsIMKeHHM He MpPHBOAATCA, Tak KaK RB OOMeM cJlyyae OHH 


BeCbMa TpOMO3JKH. 
§ 3. HexoTopble 4wacTHble Clyuaw (KAaHOHMUeCKHe CHCTe- 


MbI). PaccMoTpM KaHOHHueckylo cucTemy 
: OH me : Oba. *5 
Ohy = ‘Op (Jo Pos Lo)» FOX) ==! Sas “Og (Jo: Pos Uo), (7) 


ABJIAIOULYIOCA UaCTHBIM curyyaem (1). CoorBercTBylollad BOsMylleHHad cucTeMa 
uMeeT BULL 


° > mR si 0H ae ( F 
= ap Pre st? Gs Ps Ws Pir msggtGag Psst tdarcel Ado Ps Od 
= 2p (4, P, #). (8) 


Cucrema (7) umeet wHTerpam nomHoH sHeprun E = H(qo, Po. Yo) = const. 
TIpumenum x (8) cbopmysy (6), nooKHB A==1, T. €. MPHHAB E 3a wsyu4ae- 
MbIM MHTerpasl. ITO NpHBOAUT K ypaBHeH¥AM 

5 f € > . = = 
B= 5-§ (dqo + frdpo) + \e(Walt)dt, w=. (9) 
2 

(9) onvicbIBaeT H3MeHeHHe SHEPPHH: CKOPOCTh ee H3MeHEHUA paBHa cpesHeli 

MOLLHOCTH BOSMYLLaIOWAX CHI cf?, sf? 3a Mepvon, CuOx%KeHHOH co cpeduelt 


x 
MOLIHOCTbIO, pacXOJyeMOH Ha W3MeHeHHe Mapamerpa vw. (9) — uacTubilt cayualt 
(6), Tak Kak OOulei cucTeme (3) CooTBeTCTByeT HeBOSMYI\eHHat CcHicTeMa Ws\s 
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KOTOpad MOxKeT H He ObITb KaHoHHYecKOH. Ypapnenve (9) NpHBOAMIOCh B MOeH 
ctatbe (°). [lo3xKe, Hesapucumo oT (°), ypaBHeHve 9HepruH jin (8) Obl BbI- 
peyeno [. C. Maxaesoii. O6ujee ypasnenue (6) patee He mMyOJIMKOBaJI0Cb. 

Ina cuctem (8) mpencraBiaeT wuTepec acHMNTOTHKa HHTerpasa elicTBuA 
Igo > Podgo, B3ATOFO M0 ILMKJIy HeBOSMYLeHHOrO ABHxKeHHS (7). YpaBHenve (6) 
IIPHBOAHTCA B 3TOM CJIyYae K CJIefyIOUleMy CllellMaJIbHOMy BHI: 


je (fedqo + frdpe) +e \@—9 Vidi, =o. (10) 


| 
i 
| 


(10) onucbiBaeT 3MeHeHHe MHTerpayia JelicTBUA: CKOPOCTb ero H3MeHCHHs 
paBHa paOoTe BO3MYIIaIOWHX CHI 3a epHons CJIOXKCHHOH C ‘pnb ee pa- 


OoToH, saTpayeHHon Ha H3MeHeHHe u CO CKOpOCTbIO <(9— 9) (e (o —¢) —_— 
Sara | 
OTKJIOHEHHe CKOpOcTH ub OT ee Spon? 3HaueHua *. EcJim nmapaMerTpbl p. H3Me- 


HAIOTCH PaBHOMepHO, T. e. u = 20 = const, u paOota $ (f4dqo + f?dpo) = 0 ua | 
BCAKOM WHkKuJe (7), TO, corsacHo (10), f= 0 u J =const. Vuterpanut c= OD,) 


JIA KOTOPbIX B HYJIeBOM MpvOsMxKeHuH C=O, HasbiBaloTCA aquNadarTu- 
ueCKHMH HHBApHaHTaMu. Murerpast eHcTBHa MpH YKa3aHHBbIX yYCJIO- | 
BUAX — auMadaTHyecKkH MHBapvaHT. B (bu3HuecKOH wmHTepaType (HampHMep | 
(°,7)) HHBapHaHTHocTb / w3BecTHa, KOrfja (8) HMeeT KaHOHHYeCKyIO (popMy. | 


YcqOBHe $ (Fadqo + fedpy) = 0 Ha BcxKOM WHksIe (7) ABJIAeTCA OONee CIAObIM 
orpaHHueHieM, TaK Kak fla Toro, uTOObI cHcTemy (8) MOXKHO ObIO paccmaTpH- 


BaTb KaK KaHOHHYeCKy!O, HeOOXOAMMO, UTOOBI > (f9dq + fPdp) =0 Ha BcAKOM 


3aMKHYTOM KoHType. 113 (6) cylenyeT, uTO Aaa cuctem (8) oOmlero THNa HIM 
Avia (3) waTerpal / MoxeT WH He ObITb HHBapHaHTOoM. OOulaa cucTema (3) 
B HEKOTOPbIX CJIy4atX MOXKeT HMeTb aflMaOaTHueCKH WHBapHaHTHbIM MHTerpavi 
c=, ecm mpaBpaa uacTb (6) Tox ecTBeHHO OOpalilaeTca B HYJIb. 


Uurerpanst (gy, Po; wa) M2(gdo, Pos Ho) cucTeMbl (7), He cowep»Kallve 


=> > 
t, (PYHKWMOHAIbHO 3aBucumpl: VY (D,, M2, wo) = 0. Ecam V,¥==-0, To Oyem 
@,, Dy OTOKMecTBIATS, B MPOTHBHOM Cyly4ae OyeM CUMTATh UX pa3JIMUHbIMY 
uuTerpasiamMu. MoxHo moKa3aTb, 4TO H3 (6) caeqyeT, YTO AA cucTem (8) npH. 


=> => 
yCOBHAX w= sp = const u § (f4dqo + fPdpo) = 0 unterpan fetcrBua /'B yKa- 
3aHHOM CMBICJI€ ABJISeCTCA CHHCTBCHHBIM aHaOaTHYeCKHM HHBapvadToM (MMeeT- 
CH B BUy Bech Klacc cucTem (8) mpH mpou3sBombHbIx H, f%, f?; Waa OTeub- | 
HbIX CHCT€M 9TO IIpaBHJIO MOXKeT HapylaTcs). 

Pa3JIHUHbIe 3aauH, CBA3AHHbIe C ACHMIITOTHKOM pellleHHli CHCTeM, CXOJHbIX 
mo Tuny c (3), paccMaTpHBaucb B (3-5), 

ABTOp TlOJb3yeTca cayyaem BbIPasSHTb MPHSHaTebHOCTh aka. H. rae Bo- 
rowrOO0By 3a BHHMaHve K HacTosulei padore. 


Mockosckuit rocyapcerseHupiii yHuBepcuter Iloctynusio 
um. M. B. Jlomonocoza 18 IV 1958 


HWUMTHUPOBAHHAA JIMTEPATYPA 


1H. H. Boroaw6oB, O nekoroppix craTucruuecKUX MeTOJaX B MaTeMaTHUeCKOl 
dusuke, 1945.7 H. H. Boroaw6os, A. H. 3y6apes, Yxp. marem. xypu., 7, Net | 
(1955) 9 2 IA @e Wroprietupacwoarerh mies ®. Mu mye a K o, M33. AH CCCP, cep. matem., 21, 
Ne 5 (1957 = ©. bb. bk © Ba, Yxp. MaTeM. *xypH., 9, Ne Ne 2,3, 4 (1957). © IO.A.Mu- 
Tpono ; bCKM UH, YKp. Matem. xypH., 9, Ne 3 (1957). ° IO.A.K py trKos, KP®XO, 
Bp. 1—9 (1921). “M. Bopu, AtomHas mexannuxka, 1934. ® B. M. Bonocos, JAH, 
106, Ne 1 (1956); 114, Ne 6 (1957); 115, Ne 1 (1957); 117, Ne 6 (1957). ® B.M. Boaocos, 
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* UacTb pesybTaTow Moux pador (8,%) Bbirexaer u3 (10). 
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Jorxxagn Akanemun Hayk CCCP 
1958. Tom 121, N 6 


MATEMATHKA 


JI. A. TPO3A 


ACHMNTOTHYECKOE PA3JIO)KEHHE PELUJEHHH 
OBbIKHOBEHHDbIX JM®EPEHILMAJIbBHbIX YPABHEHHA 
BTOPOrO NOPAAKA B BAHAXOBbIX MPOCTPAHCTBAX 


(II pedcmaseaeno axademukom C. JI. Co6oaeeoum 24 IV 1958) 


IlocTaHoBKa 3aauu: uccmefoBaTb moBeyeHHe pemiennii pucpepen- 
WMaJIbHbIX ypaBHeHHH 2-ro NOpAKa B OaHaxOBbIX MmpoOcTpaHcTBaX C MaJIbIM mMa- 
pamerpoM <¢ > 0 pw crapuieH mpousBoqHom y”, Korma e—>0. 

1. Ilyers Y — Oanaxozo mpocTpaHcTBO C YMHOKeHHeM 3JIEMeHTOB Ha Bellect- 
BeHHble uvcsa. Ilycrb d@ynkuna f(s) Y (¢ BenlecTBeHHO) 3aqaHa B HeKOTOpoti 
OKpecTHocTH TOUKH ¢ =). Ilyctb pay 


CotCye + Coe? +... 4+ Cre™*+..., (1) 
rye C,€Y, Tako, uTO Awa mo6oro PUuKCHpOBaHHOrO nt 
—(C Cye + Coe? See Gace 

lim Wt @ (Co + C1 ie 267 +C,")]| = (2) 


se—0 € 


Tora OyfeM roBopHtb, uTo (1) ClyKHT ACHMNTOTHYUECKHM pa3 0 xe- 
HueM /[(¢) MH 3alHCbIBAaTb 9TO TaK: 


F(e)~ Cre". (3) 


Ilo mpou3sBobHOMy HaGopy 2vIeMeHTOB Cy, Cy, ..., Cn,...€Y  MOxHO rO- 
CTpouTbh cbyHkiuto f(s)€Y, ia KOTOpOH BHIMOHAeTCH (3), 
PaccmMoTpuM ypaBHeHHe 
ey” + y’ + Ay = 4, (4) 


rae ¢ > 0— maubili napametp; y(x, ¢)€Y; A— mobo AMHeHHEIN orpaHnuen- 
HbI OrepaTop, OTOOparKaloulMli mpoctpancrBo Y B Y, Tv. e. AE{Y—Y}. 
Pemenus ypaBHenua (4) OyeM paccMaTpHBaTb Ha MPOH3BOJIbHOM (pHKCHPOBaH- 
HOM oOTpe3Ke [Xo, Xi] (%o <%1) ocw OX. Ymuoxwup (4) Ha ¢ H BBeAA OO03HA- 
genua cy’ = yl, o?y” = yl, sanuilem ypaBHeHHe B BHJe 


A(y) = yl + yl 4 ey = 6. (5) 

2 
MuyoxKecTBO BC@BO3MOXKHBIX MOJIMHOMOB BUA Ay + aA + a,A?+...+4;AS, 
re Ay, Qy,..., A; — MOObIe BelleCTBeHHble YMCIa Us — MMO0O0e HaTypasbHOe 


iuculo, OGo3sHauum uepes {AS}. B custy MOMHOTbI MpocTpaHcTBa Y MoxKeM 3aMK- 
1yTb mpocrpanctBo {AS} H NOuyY4M KOMMYTATHBHY!IO OaHaxoBy auredpy {A’}. 
Hapaly c ypapueniiem (5) paccMOTpHM 


A(y) = y2l + yl) + cAy = 0 (6) 


3 TIpocrpaHcTBe {As}. 
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Jlemma 1. Cywecmeyrom Oee becKoHe4Hble nocredogameAbHocmu GynKuyute 
Uyp (X), Ura (X), Ure (X),...€ {AS}; tao (X), tor (%), Uae (X),--.€ {AS} At XE [X41], 
— Henpepolenble U OepanudteHnHole emecme C NpOUsBOOHbIMU Bcex nopsOK06, NpU- 
uem cyuecmeyrom [Uy] 4 = eA), [Uo] 2 = e4-*») maxkue, a ie npu 


nodcmanoske 6 A(y) emecmo Y éolpasKenuA U(x, 2) = e—*—*) xr ; (X)e! 


6A (u; (x;-8)) Pynkyuu npu eeauaunax e~O—*Wle es (s =O, 1, 2,.. ie moge- 
decmeenHo paso. 9; 2) npu nodcmanoexe 6 A(Y) 6blpaseHUA ty (X, 2) = 


mn—t 


= 2 Uj (x)e/ @ A(uy(x, 2)) @yaxyuu npu 2 (s = 0, 1,...,m) moocdecmeen: 


ib a en 0. 
JlemMa. 2. Odxopoduoe Auneinoe Oudpepenyuarbnoe ypasHenue 2-2 
nopndka 6 {AS} c peweHnunmu ty (X, &), Ug(xX, ©) umeem @ud | 


2D) Si rele UE Fe nasal 0) (7) 


@ynxyuu b, (x, &), 6, (x, 8) © {A} Ona xE [xX), %4], OMe <<, (2, > 0 docma: 
mouHo mance) HeNPePbleHbl, PABHOMEPHO O2PAHULeHbL CO CeOUMU NpoUusé6od Hol 
MU 6CeX NOPAOKOG No x u nNpedcmaeumol 6 Bude 


by (x, 2) = D bo (x)el, by (x, s)== Dy bry (x) el, (8 
j=0 j=0 
nputem 
lO. (x, 2#) —F]y< Demet, |b) (x, #)—seAl|< Dem, (9 


XE [X%, X41], O<Se<e, (D =const, | — moocdecmeennoui onepamop). 
Teopema 1. Hmewmca 06a dynOamenmaronolr pewieHua ypaeHenusn (6! 


tr (%, 8), Yo(x, 2) maxue, amo Ys(x, 2) = iy (x, 2) -+en~e-wle By (x, 8) em 
Che Pees av am 

Yo(X, ©) = uy (x, ©) + Bate, e)em, Fe (Nn (x, ©)) = is (uy (x; ¢)) Fi 

c ee oa a - | 

+ e-Y—*Hle By, (x, 8) emt, Ge (Y2(% £))= Ze (us (*, £)) + Ea (x, 8) et 

2de dynkuuu EC {AS} menpepoienol no xc npoussodHbimu  é6cex nopsoKor 


6 [Xo, %1], ANAAUMUYHoL OMNOCUMeAeHO ¢ 6 OX<E<s* (0O<e* <2) wu pae; 
HOMEPHO O2PaHu4eHel. | 


TIpH NokasaTesbcTBe, 3anvicaB ypapHenve (6) B Bue yl +b, (x, s) yl) + 


+ by (x, e)y = B(y)— Aly), MOXHO HalHCaTb SKBHBaJICHTHOe paBeHCTBO E 
F 


HHTerpaJIbHO (popMe y(x, ¢) = uy (#, 2)C, 4us (omoGw | [wu (x, 8) me 


Xo 


Xs (t, ©) tis (x, 2) ue (En 8) (6, =2) ylll 4 (by — <A) o| di. rie Coa 


MPOH3BOJIbHbIe NMOCTOAHHbIe 3vIeMeHTbI H3 {AS}; (pyHKIHH ee (X,ere)s Us Ce o 
ie — ~~ — 2 ~ 4 
OnpeweeHbl W3 ypaBHeHWH u,(x, ¢) uy (x, 2) + Uy (x, E) Us (Xs ©) ee 6) 


tig iCopeey i ay aha ae ae e) =15 yx (%, &), Yo (x ©) bynnamen: 


TaJIbHbI B TOM CMbICJIe, YTO ONepaTOP A = Yy Yo — YiYo WMeeT oOpaTHbiit as 
@) < Ss Ss eae 
TakuM o6pa3om, Jin 0 Ce <s* moOoe peulenne ypaBHenna (4) moxKHO 3a. 
NHcaTb B Be | 
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Ye) = Hy (x, €) Cy + Yo (x, 2) Co, (10) 


rie C,, C,;—npouspoubHble nocTrosHHble sements! v3 Y. Pewenne Y(xju8) 
ypaBHenual (4) onpeyesiserca HauambHBIMH janHbiMH Y (Xox &) = Yo: Y' (Xor 8) = 


/ 
=Y Torda Kak pellleHve Yo (xX) MpesesbHOrO ypaBHeHuA ONpeyeAeTcA JIMIUb 


SHaYCHHeEM Yo (x) MpH x= xX, T. e. yy. He napyuian o6uqHocrn, Oyem cuH- 
TaTh Yo= 6 H, caeqoBaTembHO, y,(x)=6. JIna C,, C, B (10) umeem: 
C, = Cs), Cy =eC3(s), re Co(e), C2(e)—orpanmuennpie (byHkuuH LA 
O<e<e’. 

Virax, y(x, ©) 8 npu ¢->0 ona XE[X%, x]; y'(x, 2) 60 mpw 2-0 
ANA XxX; y"(xX,s)—>6 npw e->0 ana xx, un ly" (x, ¢)||— co mpu 
¢—0 nopagka 1/e uv. a. Jina pemenna y (x, ©), Mpoxoysamero yepe3 TOUKH 
(Xo, Yo)» (X1,9) (Yo (x) = 6 — pemienne TipeeJIbHOrO YypaBHeHHA, Mpoxoysaupee 
uepe3 TOUKY (%, §)), HMeeM Y(x,¢)~6 naa xE[x%, x], x4 X03 X= Xo AB- 
AACTCA TOUKOH MorpaHwyHoro ciIOA WIA pelwenuaA y(x, ©) HW eFrO MpOHSBOAHEIX. 

2. PaccMoTpuM ypaBHeHue 


ey” + p” (x, 8) yg" (x, 2) y= 8; (11) 


Tye (PyHKILMH p’, g co 3Ha4yeHvaMH B {YY} onpeyenenpr Qa x E[xXo, 4], 
0 SES ", HeMpepbIBHbI 10 xX, paBHOMepHO orpaHMueHbI WM UMeIOT BUY 
P (x, ©) = po(X) + epi(x) + e’p(x, 2),  g* (x, 2) =A+eq(x, 2). Syecb 
A, p(x, 2), G(x, #)E{Y —Y}; py (x) € {A}; O<a< po (x) — BemecrBennan 
yHKUMA, MpHyeM Po (xX) HM py (xX) HMEIOT HeMpepbIBHbIe MpPOH3BOAHBIe BCeX m0- 
PANKOB, HOO To KpaliveH Mepe fo 2-ro MOpayKa BKJIOUMTEJIbHO. 

Teopema 2. Hmewmcsa Osa nesaeucumolx pewexua ypaexenua (11) 


Yi(%, 2), Yo(x, ©) maxue, umo yy (Xx, 2) = y1 (Xx, ¢) Cy + exp [—=\ pr. (t) at | - 
1 ; uit 4 ° <C, 
eo eH nS 2)C1-+exp| — =\ po (é)at | Ett(x, 2)e, yal, €)= 


= Yo (%, ©) Cy -+ Exd(x, e)e, yt! (x, 5) = ys" (%, 8) Co+ Bai (x, 2) O48 acex 


XE[X%, 4], O<e-<e™* (O<e" <8’), ede Cy, Cy —npouseononoie eduHu4- 
Hole anemenmo us Y; E — dynkyuu co sHavenunmu 6 Y, nenpepolenole u pae- 
HOMEPHO OepanudenHole BmecmMe C NepsbllLMU NpOUseOOKLMU NO Xx. 

Tloq muuetHow He3aBHCHMOCTbIO MOHMMaeTcaA: soG0e pelleHve ypaBHeHHA 
(11) moxer 6bITb MoJyyeHO myTeM JIMHeHHOH KOMOHWHALHM pellleHvH Yj, Ye 
€ BeULeCTBCHHbIMH MOJIOXKUTECIbHbIMM KOOdPHIHeEHTAaMH HW MPH COOTBETCTBYIONIeM 
BbIOOpe CAMHHUHbIX SIeMeHTOB Cy, Cy, T. e. B BHMe: Y(X, &) =Ciy, (xX, ©) + 
+ Cof2 (x, &). be 

He wapyiiad oOnIHOCTH, MOOXUM Yo = 4 (Yo (x) =6). Torga cy = sc; (ce), 
€2 = Cy (e), rhe ¢1(s), Co(e) orpanmuenbt qua O<e<e™. Tlonyuaem: 
y (x, c)>6 npu ¢—>0, y’ (x, ©) > 69 mp c>0 HX Xp. 

3. PaccMoTpHM HeJIMHeHHoe ypaBHeHHe 


ey” rn P (xe Yoh x 2) (12) 


roe FEY xu B camMom oOulem wumeet BH: F(x, y, y’, ©) = po(x)y’ + 
+ ep, (x)y’ + Ay tea(x, 2)+eb(x, y, yO, e)ytec(x, y, yM, c)yM+ 
+ d(x, y, yl, s)y?+e(x, yy, 2) yy + F(x, yy, s)yBP. Srecb Beure- 
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cTBeHHad (pyYHKILMA Po (xX) <a<0 u byHkUMA p; (x) € {A*} .ompeneeHbl molt 
x © [Xo. X1] (%1 >> Xo), HeMpepbIBHb! BMecTe CO CBOHMH MpOH3BOJHbIMH TO kpav 
Heli Mepe jo 2-ro mopayka BKsoyNTembHO; A €{Y -Y}; a, 6, c, d, e, i | 
(byHKUHH CO 3HaueHHAMH COOTBETCTBeEHHO B Y, Ye es his ea [Ye Y], 
[Yo—>Y],[Y2—Y] ((Y2—Y]—npocrpancrso OnJIMHeHHbIX, CHMMeTPHUHbIX 
onepaTopoB) ONpesevIeHb! NIA Xy CX KX, OV ELS, Y U y“] w3 HeKOTOpbI 
OKpecTHOCTeli COOTBETCTBEHHO TOYeK Yo = FEY, y@ = GeY. 
TIpezempHoe jucdtepenivasIbHoe ypaBHeHHe 


po(x)y’ + Ay=ad(x, y, 6, 0) yr =F (13) 


uMeeT peeve Y,(x) = 4, yoBeTBOpsionlee Yo (X)) = 2. 
[Ipeqnovlox%KHM: | 
]. Dynxumu a, 6, c, d, e, f HempepbiBHbI MO Xx, PaBHOMepHO orpa- 


HMYeHbI, aHaIMTHYeCKMe oTHOCHTebHO Yy, y"™!l cooTBeTCTBeHHO H3 HEKOTOPBIX, 


oKpectHoctefi ToueK yy = 6, yf = 4. , 

V3 I caenyet: mpy m1060mM 3aqaHHoM aviemente yi € Y ypapHenne (12) Aaa 
O<e<Keq (0O<ce,<e,) WMeeT EAMHCTBeHHOe pelieHve y(x, 2) WIA Xy»CxX<I 
(O<ir<x,), YoBueTBopsiomlee HavaJIbHbIM YyCJIOBHAM y¥ (x, 2) = 
y’ (Xo é)= Yr} : 

Teopema 3. Pewenue y(x, ¢) ypaeHedusn (12) npu e—-O0 cmpemumca 
K PelleHUuto Yo (x)= npederonoeo ypaenenus (13) nopsxdKa = 6 CMbICAe HOpMo 
ONA 6CEX XyRHXKXy. Mpu amom |y'(x, s) || mooem ne cmpemumoca 


K Hyl0 npu =—>0, HO OcmaemcA OepaHudeHHOlL OANA @BCEX Xy»9RxX<KX. 
Peaausayueti @ npocmpancmée Cia, », moscem CAYyoCUumMo YpaeHeHue 


b b 


2 fa) é 
e SE = po(x) AE + ap(x)\ Als, AG, ) HE deat + 


Ox? 
b 


x y(t) Y (2)... (t,) dr. . . de, | y (ty) y (to) dt, dt», 


a 


dp, a S, &, ty, to, ily Ae Od. 2% Th) X 


Qe OSs 


+f AG ty (x nat +\\f 


20e MYAKYUU Py (x)<a<0, py (x) ae eae drt HNenpepolenol omHocUmeAbHE! 
6CEX APeYMEHMOB U YOoBAeEMB6OPAIOM YCACBUAM 


i 


b 


b 
Rast 
max \ 2 der (x, SeeSped gail natn spend dom Sat tad areal 
XQXLXy 

ONE< Ey a 
a<s, t,, toa<b 


a 


(L, M, N —nocmoannoie). 


HosocuOupcKult MHCTHTyYT UHxXeHEpOB Ilocrynuno 
reosesHu, aspodoTocbeMKu HM KapTorpaduu 21 IV 1958 


UWHMTHPOBAHHAA JIATEPATYPA | 

1 JI. A. Jiwoctepuukx, B. UH. Co6omes, Snements tbyHKiuMOHanbHOrO aHann3a, 

Mit-J1., 1951. 2M. Ko ap y pit a 4Yer gan, WIP on ae 108 50 (1950).  % 9. X wae 

PyHKUMOHAIbHIA aHaiH3 M  omyrpynmp, nmep. c aura., M., 1951.4 G. Birk- 

hoff, Trans. Am. Math. Soc., 9, 219(1908). 5 W.Wasow,Comm. Math., 9, 1, 93 (1956). 
J. Ritt, Ann: Math., 18, 18 (1916—1917). 
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Horkaano Akagemuu nayr CCCP 
‘1958. Tom 124, Ni 6 


MATEMATHKA 


Ir. KAHFPO 


OB OBOBLUIEHHH OJHOKW TEOPEMbI MYPA 
(ITpedcmaeaeno axademuxom C. JI. Co6oneeom 25 IV 1958) 


IlocaeqopatesbHoctb {¢,} HasbiBaeTCH NOC Me MOBATEAbHOCTLIO MHO- 


MUTeMeEH CXOMUMOCTH BTOporo (nepBoro) poma oOTHOCH- 
TEMbHO MaHHOTO MHOXKeCTBA pxAROBX, ecm kKaxKabii pay * 


ay = e 
>) Xn 43 X noporkjaer cxogauuiica pay Sens io, é, (Xo + x1 +... + X,)). 
B cayyae aOcouoTHOH cxoquMocTu psa >; oh >; &,(%o tx t...+ x,)) 
TOBOPAT O MHOMKUTeEMAX AOCOMIOTHOH CXORHMOCTH BTOpOroO 
‘(nepBoro) poja. 
IIyets A= (App) — HOpMambHad MaTpua, T. €. Qar=O mupu k>n, 
Qrr == 0. Tosopst, uro pax xr A-cyMMupyem (A-orpanHuued, 
'|A|-cyMMupyem), ecm nocmeqoBaTembHocTh {x}, onpeyemtemad cbopmysoli 


n 
= | rie 
5 = DS FanXp is od cca (1) 

k=0 
¢xomutca (orpaHvyeHa, aOcouOTHO CXO_HTCA). 
B csyyae MeToyqa cymMMupoBaHua Boponoro — Hepwtyuga, ia KoTOporo 
a, = Pt Pn—r ({P;,} — Wanhad mocueqopaTesbHocTb, P,s<0), Myp (*) foKa- 
3aJl, 4TO. ecH MeTofX Boponoro — Hépaynya peryaapeh uu yoBmeTrBopsxerT 
- YCJIOBHIO 

{ \ 
SA | de P00); (2) 

rie dp, olpeyemseTcA H3 COOTHOUMEeHHA 


SRI dl<e, 


TO {¢,} ABMACTCH MOCIEMOBATEJIbHOCTLIO MHOXKUTEeH CAOKHMOCTH BTOporo posa 
OTHOCHTEJIbHO MHO2KECTBA PAOB, CYMMHpyeMbIX MeTodoM Bopouoro — Hépurynsa, 
‘Tora HM TObKO Tora, Kora: 

ee = OP, ) te 0, 1s ay 


[oe] 
2) > Wie Gy ney |< CO) 
A 
} v=k f 
) B wacrosmel 3amerKe Teopema Mypa o6o0maerca Ha cJyyali, korya 
x, — 9JIeMeHTbI HekoToporo OaHaxoBa mpocTpancrBa X; ©, — orpaHWueHHbie 
jMueliHble onepaTopbl “3 X B OaHaxOBO MpocTpaHcTBO Y Ww (np) — m06aa 
}HOPMaJIbHad UCJIOBas MaTpHIla, MOAYHHEHHaA YC.OBHIO 


es CO, (3) 


f 
i 
* Ecau we yKa3aHO MpOTHBHOe, TO HHACKCbI CYMMHpOBaHHsl mpo6eraloT Bce WesIOUNCJIeH- 
/HbIe 3HauenHa O, 1,... 

967 


i 


| 


roe Dy = sup| Qin, ver Qn, k|, (Gnk) = (nr). TIpa stom MHoxkecTBO BCeX 
k 


A-cymmupyembix * (A-orpaHvuenHpix, | A|-cymmMupyembIx) paqoB B X o6o3Ha- 


yaetca mpoctro uepe3 A (Ao, | A}). 
Teopema 1. Jaa moeo umo6vl {¢,} Oblaa nocaedosamenbHocmbto MHO- 


ocumenett CXOOUMOCML BMOpo2o poda OMHOCUMeAbHO A, HeoOxodUMO u Oocma- 
MO4HO eolnoAHeHue YCAoéeutl: 


1) > a,e,x cxodumca npu x& X; 
2) |e, i] =O (a,,) (R=9, 1,..9)3 


p 
3) || >) Anxn| = O (1) (xa) 21 piss O, Mea); 
| R=0 
R co 
20e a, = Sy %y A,= SS Gnev 
v=0 v=R 


JloxasatTeubctTsBo. Tlocko™uky uMeeM 


n n 
> Sah Arik 
k=0 k=0 


n 
rye x, onpeteiaercs dbopmyow (1) u A, = Sandy TO {¢,} ABJIAeTCA mocue 
Y=h 
JLOBATEIbHOCTbIO MHOXKUTeNeH CXOMHMOCTH OTHOCHTeIbHO A Torgla VW TOJIbK 
Torla, Korga mpeoOpasoBanne : 


to Aga Uren, Meas) (4) 
k=0 


NepeBOAMT KarxKMylO CXOMALLyIOcA MocwefoBaTebHOcTh {x,} C X B CXOsMlLy1oca 
*e MociefopaTebHocTb {y,} CY. J\ua sroro, cormacuo (#), HeoOxoqumMo i 


OcTaTOuHO, UTOOBI: 
A)aCyimeCrBOBat wlitl An = Any (x6 X- Ri= 0, 1)... xls 
n 


oo 


6) cymecTBoBpamz lim >) Annx (EA); 


n Teeth 


Pp : 
B) | S Anata] =O(1) (lenI<1; p<n; n=0, 1,...). 

h=0 

Ycenosue 6) paBHOcHIbHO ycsoBHiIo | Teopempr 1. V3 B) sBplreKaei 
| Ann] =O(1), T. e. yemosue 2). Yuutpipaa a), 43 B) IpH M—>oo momyyaercs 
ycenopue 3) Teopempl 1. 

Hao6opot, 43 yculopHaA 2) Ha ocHoBaHHH (3) cueqyer BbIMOJHeHMe ycsO 


Bua a). Jlaee, BBUAY ycwlopua 2, Mbl Haxo.uM 


p p oo 
>| Ar — Apr|| = > >, Qy+k Revtk | < 
k=0 k=0 !l v=p+i1—k 
»P+1 Pp oOo p 
<M( SS DD YD.) <M Yd, 
v=1 k=p+i—v v=p+2 k=0 | 


rae M —noctosnHad. B cumy (3) Tenepp 43 ycoBua 3) BEITeKaeT B). Teope+ 
ma 1 joKasana. | 
» , , | 

OTMeTHM, 4TO CCHH Ano = 1 (n=O, 1,...), TO ag =O mpw R>0, a= I 

H ycslopHe 1) Teopemb! 1 BbinowHeHo. B uactHoctu, ecm A — peryaspupl 


* | 
IIpeqembubie mpoueccst B X (a TakxKe B Y) NOHMMaIOTCA B CMEICHMe cHbHOL CxO 
MOCTH. 
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MeTOX CyMMUpoBaHua Boponoro — Hépayuna, To (2) o6ecneunBaert BbINOTHeHHe 
yclopua (3) H M3 Teopemp | nowiyuaetea o6oOmeHHe Teopempi Mypa na 
aOcTpaKTHble MHOMKUTeIM CXOJMMOCTH. 

Teopema | takxe mpwmenuma, ecm A — meron CYMMHPOBaHHA B3BeLIeHHbIX 
cpequux apucpMeruueckux (%). Torga ycnosue (3) BpimomHeno, ecau A peryuls- 
peH M yfoBueTBopxer ycenoBHtO Pity Pri, = O(Pr'pr). 

Hcnoub3syA TeopeMbl, Jaloujue HeoOxoAuMbIe uM ocTaTOUHDIe yCJIOBHA Ja 
Toro urodpl (4) mpeo6pasopano KaxKsyio orpadHveHHylo, CcooTBeTCTBeHHO 
aOCOJIOTHO CXOMAIMyIOcH MOceLOBaTebHOCTh MpocrpaucrBa X B cxoOmsULyIOcA 
MocielOBaTeIbHOCTh MpocTpancTBa Y wa KarKAyIO aOcomMOTHO cxoOLAULyloca 
MNOCJICQOBAaTeIbHOCTh MpocTpaHcTBa X B aOcoJIOTHO CxOmaMyioca mocleoRa- 
TeJIbHOCTh Y (*), MO%KHO JoKasaTb cHpaBeAIMBOCTh cweMyIOMuX IByXx TeopeM. 
IIpu 9ToM Mo-npexkHemy mpefnosaraercs, uro MaTpuna A = (app) HopMadbua 
M yopserTBopser yc1oBuro (3). 

Teopema 2. J[na mozo umob6ot {e,} Obl2a nocaedogamerbnHocmo1o MHO- 
weumeneti CxOOUMOCMU BMOpoe2d poda omHOcuMenoHO Ao, HeobxXodUMO U Oo- 
cmamouno eolnoAHeHue yCcaoéeutt: 

De 0 Ag. ye 0,741, ace .)5 


2) SS Arxn cxodumcsa pashomepHo npu || Xn|| <1. 

Teopema 3. J[na moezo umo6ot {¢,} Oolaa nocaedogamerbHocmor1o MHO- 
meumeneti (AOCOAIOMHOLL) cxOOUMOCMU EBMOpPo2d poda OMHOCUMeAbHO | A, 
HeEOOXOOUMO U OOCMAMOUHO BbINOAHCHUE YCAOBULIt: 

1) Sen cxodumca (abcoatomHo) npu x €& X; 

Cee ia) (0,3) (ie — Ole 5). 

IlpumMeuanne. Teopemp: 1—3 oxka3piBaroTca CilpaBeWJIMBbIMH JI MHO- 
*KUTeeH CXOMHMOCTH, COOTBETCTBeEHHO aOcOJIOTHOH CXOJMMOCTH MepBoro poja, 
€CJIM B 3THX TeopeMax (a TaK2%Ke B YCJIOBHH (3)) 3AMCHHTb QAnp HA An — An, h44- 


Tlocrynusto 


Tapryckui 
ee 8 X 1956 


rocyapcTBeHHbIM yHUBepCcuTer 
LIUTHPOBAHHAA = JIMTEPATYPA 


1C. N. Moore, Summable Series and Convergence Factors, 1938. ® K. Zeller, 
eethiZs., 56, 18.(1952). * Ti Kaur po, 2AH;99, 9 (1954). * T. Kanrpo, Mss. 
AH 9SCCP, cep. TexH. u cbu3.-MatTem. Hayk, 5, Ne 2, 109 (1956). 
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Jloxzagm Akagemun nwayr, CCCP 
1958. Tom 121, Ni 6 


MATEMATHKA 


B. P. JIABPYK 


O 3ABHCHMOCTH HHAEKCA OJHOFO ONEPATOPA TPAHHYHOM 
SANAUM JIA JJJIANTHYECKOM CHCTEMbI JIMHEMHbIX 
AN PEPEHUMAJIBHbIX YPABHEHUM BTOPOrO MOPAAKA 

OT CTAPLUIUX KOIP®PUUMEHTOB 


(ITpedcmaeaexno axademuxom H. H. Bexya 15 IV 1958) | 

| 

Sra cTaTbAd eCTeCTBCHHO MIpHMbIKaeT K paOote (1); 3fecb OyAyT HcM0WIb30-: 
BaHbl OOO3HaYeHHA UH MOHATHA, BBeeHHbIe B ('). PaccmarpyBaetca onepatop 
| 


/ 0 
(4 (x, 42); B(y, 3)) yka3aHHoro B (1) BHa HW MoKa3biBaeTca: 


Teopema. Hxdekc onepamopa (A (x, =) as (¥,"52)) He MeHAEMCA npu) 
NPOUSCOAHOIX UBMeHEHUAX CMmapiulUx Koadduyuenmoe ‘onepamopos A ie 24 


0 5 
u Bly, sn)? echu 6 fpowecce IMUxX U3SMeHeHUU He HaApYyiularomcAn 4emolpe: 


YCAOBUA? YCACBUe dAAUNMUAHOCMU [onepamopa A( , ae ycaosue 


det SI B ily) (yy4#O0 (YES), 


t=1 


v(y) = (1 (y),.- +5 Yn (y)) — eOunusnoltt eekmop 6BHYMpeHHel HOPMAAiL 
K noeepxHocmu S,  oepanuxueamuet obnzacm’ V, 6 Komopolt  pac- 
cmampu6eaemca epanu4wnan  {3adaua, ccomeemcmeyrnujanh  onepamopi 


( 0 r (a) 
(A (x, at BY, sx))* U YCACBUA NpUueodUmMOCMU CPAHUudHolx 3ada4, coom 


enemas enepaopa (8 (6.2). B(H 2) « (4(6.2). Bg)" 
K peeyAapHolm UHMeepaAbcHolM YpaeHeHuAM (°*). ; 


Woka3saTeabCTBoO. OcHoBano Ha cBolicTBax MaTpuub! I(x, z), onucaH- 
HbIX B (?). 


Ilycrb cHayana uncsio 1 muHelHO He3aBYCHMbIX pellieHuit rpanHuHo 3aqau 


ie 
A e a7) 0 =0 (x€V); 1) 
lim B(y, se)u)=0 (YES) (II 


He MeHbIUe YMCA iM JIMHeHHO He3aBHCHMbIx peluieHun 3aaun 


* 0 s : 

A (x, 5z)0(e)=0 (x EV); (I 

oh OC c/a *, 
lim By, se)0(X)=0 (YES). (II 


* Onpenesenve onepatopa (a" (+ ¥e)? B* (y : :)) cM. B (”). 
Ox "Ox 
970 


Tora Matpua 
LoG@ey2 =I Ge yt >» un(x) 0, (2) (x, 2€V US, x2) (1) 


(= il 


oO/aqaeT BCeEMH CBOlicTBaMH MaTpuubl I(x, z), 3a UCKMO“eHHeM cBOlicTB (2) 
B (7), KOTOpbl€ 3aMeHeHbI CJIeyIOULMH: 


\ a! (z) To (z, x) dS =|" (x) (=1,..., m), 
§ 0 (ay (ies no De er (2) 
\Po axe) Ol eNideS i= tigloolnn (MSehseeeemat: 
iS 
Mech, Kaku B (7), uy (x),<.-, ur (X);-tty(x),.. <5 (xX) HO, (alacant Um(x), 
Di (x),..-, Dm(x)—Napbl mowHpIx Guoproronastbitbix Ha S cuctTemM JiMHeltHO 


He€3aBMCHMBIX pelleHHl 3agau (Ip), (II) uw (Io), (IIo) coorsercrsenno. Ja ne- 
OnepaTOpHbIX MaTpHI 10j{ A” NoHMMaloT TpalcnoHupoBaHHy!o MatTpuy A, 

Tycrp A;; j(x) (@, j= 1,..., 2) — ABaxkAbI HenpepbiBHo Auddpepentinpyembie 
BVUS, a B; (y) @=1,..., n)—nHenpeppiBno Auddepennupyempie Bao S 
MaTPHIbI NopAdKa p Takve, 4TO LWIA OMepaTopa 


n 


(4(* ge) + > Ai ae ax, , Bly, Lis YB W) 5 7) (3) 


i,j=1 sil 


BbINIOJIHeHbI MepBble Ba yCJIOBuA TeopeMbl. Tora, He orpaHuuuBad OOulHOCTH, 
MOXKHO CYHTAaTb, UTO 


) n 


) S Ajj (y) v2 (Y) 9; esi Pe u(y) =O (ye€S). 


) 
ty i= Sail = 


Tlostomy pewieHua rpaHHuHbix 3ajau 


: 


Oru : mn 
- ( ; ax) ois i >. Au) ) te 0 MeV), (Io) 
lim [B (y, $ =) t ee 5 ) Bety y) | = (0) YES); (IIo) 


1 A 
£ f) 020 (x) dA}, (x) sel 
A(x, Z)owt 3 A WHS +2 = SO 4 
t if ane 
jet t,J=1 
- £O* DANGIAL () on = ae 
ay, Rolog ear hods §, AY = 10) q br €V): TAs 
te Era) Ox; OX; 0 (x) 0 ane, (Io) 


é,j=1 


in 5 \g ea 
lim {B°(y, sr) oe v ( +3 E a Ain (y va ( (i Bity)| ae } -t- 
ezil a 
n aA* (y) a[(2 sy Ah (y) YR (Dimes i(u) “| 
ij 


ahi 
| OY; OY; 
i,f=1 


o[( Anon Bj) ~]\,, aqM—o wes) a 
oy 
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mo (bopMy.1laM 
(x) =| To(x, 2) A (2, +) iu (z) dz +\To (x, 2) B (z, 5) 4) dS+ | 
V § 
| 
d ss A 
+ Di te (%) \ ty (2) (2) dS, 


k=1 S 


b (x) SG (2, x) F(z)dz +\To@ x)F@aeS (K«EVUS) 

V S 

oTOOpaxkaloTcaA H3 pellieHHH COOTBeTCTBYIOMIMX BYX Nap CHHTYJIAPHbIX 
WMHTerpaJIbHbIX YpaBHeHHH, mpHuem nepBaxt (popMyla JaeT B3aMMHO-OJHOSHAad— 
Hoe oOTOOpaxkeHHe, a MocpesicTBoM BTopoli, B cHuy (2), poBHo /—m sMHeHO 
He€3aBHCHMbIX PeLICHHH COOTBETCTBYIOULeH Mapbl CHHFYJAPHbIX YypaBHeHHH mMepe— 
XOAAT B TPHBHambHbIe pewienua s3agaun (I), (IIo). Upu Mampix matputax: 
An (®) (inf = lovee, te eV UPS), Be) eh 2S) Cue, ore 
Had “aCTb Apa UMeeT Pe3OJIbBeHTY H OG6e Mapbl CHHTYJIAPHbIX MHTerpaJIbHbIXk 
YpaBHeHH SKBUBaJICHTHO TMIpHBOAATCA K JBYM CONPAXKeHHbIM MapaM peryJIap- 
HbIX ypaBHeHHH. 


Orcioqa mp JoctaTouHow rviaqkocTH Matpui, A;;(x) Hu B;(y), a TakxKe BbI-- 
MOJIHMMOCTH Jin OnepaTtopa (3) MH eMYy CONPAxXeHHOrO OCTAJIbHbIX JByX yCJIO~ 


BUli TeOpeMbI ee yTBeprKTeHHe Moyyaetca sterKo. IIpn £<(m BMecTo maTpH+ 
ubl (1) Oepyr mMatpulLy 


~ 


LW yl airs) pecan Ub G'a.ate) et dua (x) Un (2) (x, ZEVUS; x2). 
p— 


a a\y 
AHaJIOrHYHO MO?KHO MOKa3aTb, YTO HHJeKe onepatopa (A Gee Bly, ax} 


He MeHAeTCA IIpH W3MeHeHHu MoBepxHocTH S o6actu V, ecm B Mpomecce 
STOrO H3MeHeHHA He HapyllaloTcA ueTbipe yKasaHHble B TeopeMe yCJIOBHA. 
Ucnoumb3yA 2TO yTBepxeHHe, JIerKO yOeHTbCA B TOM, 4TO MHJeKc omepa+ 


Topa (A (=) ae y, <)) paBeH HyJIHO, ecm Koodpuynentnt A;; (i, j=1,..., ny 


omepaTopa A(5-) MOCTOAHHBI, a KoodpunnenThr B; (y) = » Bij; (y} 
yeu 
ae encore. 2) 0 CEL > Biv: (¥) 9; (y) #0 (YES), ryesce B;; nocrosHHl (oue+ 


Zhi | 

BYIHO, TaK 2Ke KaK B (*), H 3eCb MpeqnomaraercH, 4To rpaHMynble 3alauv 
fa) 0 sf © (6) 

COOTBeETCTBYLIONIHe OnepaTopam — — (= : | | 
yromne onepatopast (A(5-), B(y, g-)) « (4°(5-). B'(y ge) 
MIpHBOAMMbI K pery.pHbIM MHTerpasbHbiM ypaBHenuam $1. B. JlomaruncKoro)) 


JIbBoBcKuil rocyfapcTBeHHpIit yHuBepcuTer Iloctymuaio 
um. Mp. OpanKo 14 IV 1958 


UWMTHMPOBAHHAA JIMTEPATYPA 


i 
1B. P. JIapp yk, JAH, 111, N 2 (1956) ‘tb. Pala ep | 
; ; , Ne ; wes y k, Joka. AH YCCP 
Ne 3 (1956). 39. B. Jlonatruuckun ii, Yxp. Matem. »xypH., 5, 123 (1953). | 
| 
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Horaayn Ankanyemun Hayk CCCP 
1958. Tom 121, N 6 


MATEMATHKA 


Pr. C. MAKAEBA 


ACMMNTOTHYECKOE NOBEJEHHE PEWIEHUM 
AW SEPEHWMAJIBHbIX YPABHEHHM C MAJIbIM TTAPAMETPOM, 
CHCTEMbI «BbICTPbIX JBM)KEHHM»> KOTOPbIX BJIN3KU 
K PAMHWJIbBTOHOBbIM 


(ITpedcemaeneno axademuxom IT. C. Aaexcandposeim 18 IV 1958) 


PaccmarpuBaetca cuctema yucbbepeniuasbHBIXx ypaBHeHnit 


ax OH (x, Y, 21, +--+ z,) r 
€ dt =. Oy eA, Y, 21,-++,5 21, é), 
d OH (oath ip to 5027) 
C= OX ated (a Y; “1, eee y 21; ¢), (1) 
dz: . 
a = Zi Y, 2, +++ 21; e) (G@=1, 2,...., 2), 


rye © — MaJIbii NOMOXKHTeIbHbIM Napamerp. 

Sajlaya: HccleOBaTb STY CHCTeMy HM BbIBeCTH H3 Hee U3BeCTHbIC pesyubTAa- 
Tb! B. M. Bowsocopa (1°) 6biia noctapiena JI. C. Tlonrpsrunpim B ero Jo- 
KJlayle Ha cemHHape B. HM. Cmupxopa B Jlennurpage B anpene 1957 r. 

B Opictpom BpemMeHH t=? /e cuctTema (1) uMeeT Buz 


OH (x, Y, 21, --- co) 
7 — By PSN (EY, ZR TZ 2) § 
OLE Uy isn ace gs 7 ) 
et el Gs Ys Zeman oat le)! (2) 
dz; ; 
eee EaT Acne, <2, Ney ee Vea M2.) anf 
IIpu « =O cnctema (2) mepexoquT B raMHJIbTOHOBy CHCTeMy 
ax OH (x, Y, 215 Sarees 21) 
i oy J 
OH! (She Gn cinnt ee 
ee (3) 
at Ox 
dz; 4 
a == (Utne 6 aa by sel) 
[lepppii wuTerpa 
El (SU 2, ae, ep (4) 
mpeyicTapsser ceMelicrBO BCeX (PasOBbIX TpaeKTOpHii CHCTeMbI (3) Ha KaxxkjloH 
muiockocru z;—= const (j=1, ..., /) 9BKmMyoBa mpocrpanctTBa Ey: rmepeMeH- 
Me, Wy, Zi ee ces CC ; Seb. 
Bosbmem Hekotopyio TouKy (x°, y®, 2, ..., 2%) H3 Eo p He ABJIAIOULYIOCA 
: 0 20 0 
Mov102%KeHHeM paBHoBecusA cucTemb! (3). H° = f/(x°, y®, 2, ..- 2), 2, ..., 29 


973 


ompeseraT TOMbKO OLHy tasoBylo TpaeKTopuio cuctembl (3) (x,y, 2, -. 
., 29) =A°, npoxogamyto yepes (x°, y°, 2, ..-s 2°). Ilycrb ata cbasoBaa 
TpaeKTOpHA 3aMKHyTA. Torga B mpocrpaxcrBe E,41 cyukecrByeT HekoTopaa 
OKpecTHOCTb G STO TpaeKTOpHH, B KoTOpoH: 1) ba30Bble TpaeKTOpHH CHCTeMb 
(3) iene 2) Kaxkypli KoMmmekc (A, 2, ... , 21) HW3 OKPeCTHOCTY 
(A°, 2, ..., 2%) ompefesaeT TOMbKO OAHY (asoBy!O TpaeKTOPHIO CHCTeMBI (3); 
3) Ha ee (basopolt TpaekTopuu (4) cucTeMpt (3) MOXxHO BbIOpaTb NO OAHOF 
HavanBHon TouKe {a(h, 21, ..., 21), BCA, Zp sees 21)} HallpuMep, mepece- 
yeHueM (pasoBbIX TpaeKTOpHit (4) He€KOTOpOH rlaqKOH KpHBOH, mpoxosauler 
yepes {x°, y°} m He Kacatoulelica (basoBoH TpaexTopuu H (x, Y, 2%, .-.5 21)= 
==ill. (29, Ys tZasereerepane RBATOWURK Cg (Se ols ey meri ee yet 
Ucenenyem peeve cucremps (1) x(t, ¢), y(t, ¢), 21 (fos s®) slats galecotc Call me 
MpOXOfaljee yuepe3s MOSy!0 TOUKY (Xo, Yo, 210, ---» Zo) 43 G mpu t = fy. 
Teopema. [Tycme dynkyuu H (x, y, 2%, .-. 121), OH (X%, Y, 21, ..-, 21)/OX, 
OH (x, y, 2%, ..., 21)/OY onpedenenol u Nenpepolene: 6 G emecme Cc 4acmHol- 
MU NPOUSBOOHbIMU NO BCeM NepemMeHHbLM OO BMOpPoed NOPAOKA BKAIOLUMEASHO, 
a dynKkyuu 7) Y, 2, ---, 21, &), Y(x%, Y, 21, --+, 21, &), 27%, Ys ep oe 
ae ine’ al a eee , /) Henpepolenrt @ G emecme Cc 4aCMHbLMU NpOoUs- 
eodnimu Oo iat nopadka BKAIOUUMeAbHO Uu Ouddepenyupyemol nos npt 


e 2 0. 
“Toeda cywuecmeyem makoe &, umo npu awbom 0 <e< 89: | 
Ll) Oyangdus (ts) =H (x (ts), ye en (C2) ee ee eee 
Also eee Ss CP Te 8) Ha (fo; L) cosnadaiom C mouHocmoro Oo eeAu4uH no? 
padka o(s) c peuwenuem h(t), z(t), ..., 2, (t) aemoxnomnott cucmemot o6o1K- 
HOBEHHOLX es igs Se a ypaenenuit, He 3AQBUCAMUX OM ¢: 
Ga Ah, Bahan Ago) F 
dz; ; ) 
ap SH AMA, Zi 2 5-2 21) (ith eral): ( 
npoxoonimum Tip t—ty depes-hy = (Xs, Yo, Zio, -> > <'s: 2lo)) Zi0s ~~ es 
ocmariuumcn 6 G emecme C HeKOMOpOlt p-OKPeCMHNOCMbIO HA KOHELHOM Npe 
mencym«e [to, L]. B(5) dynxyuu Ah, %, ..., 2), Aj(h, B, .-., 24 
(j=1, ..., J) ebipascammca uepes QynkKyuu npaeolx uacmett cucmemol (1 
no mopmyzam 
Sls 
OH \2 
Aaa § [xo a Sas Oz; GS 4G ees 
sh 
aon / aH OH \2 : (6) 
gen ile) we [4s Gates ds, | 
COO Aa MP, 24) 3 Pee ete) MO) oY nem la Ais Uae, Ce eeeOg Z; a 
Sie y, HW (oH Oy Lesa IAX, ol Sein wen wp 2 
als 
= -§ (S$ sr) +(3, | ds; s—Oauna Oyeu Ga30eoti mpaekmopuu (4)) 
ee a 24, .--, 2)=h (h, &, ..., 21 ukcupoeanraoie) 


2) PyxKyuu x(t, ©), y(t, e) c¢ mouxocmew Oo Beeauuun nopadKa o(¢) } 
coenadaim c GyHKyUusmu 


Ss (I { ; } e if 
oy ( WOR: 2 Tlie) e2 eee) dr + v(t, ¢), A(t), a(t), mz) 
t y(t, 2) = 6) 
= 9" (9 (to) + =| { Hain, Feat : 
ioe Cy 2 2, (r) | »&), A(t), a(t), ,2(t)) 


* 
Be Xi(P, HY 20 HA) UY (OPA, aya. } 21) ABAAIOMCA nepuodudecKumU 
0 @ C nepuodom 1, npusem 


(One OM AP ey SS & (TOP hay Oe Baa We (cP UROR NY SE 

y' (9, A, 219 LS oie z1) =y (Te, h, 21, tp Lee Z1) = Y(t, A, 215 CW Ce tla 21)} 
x(t, creer. 55021); y (x, h, 2%, ..., 21) Agasemca pewenuem cucmemot (3), 
npoxodswum uepes {a(h, 21, .-., 21), Bid, €jre-r--5-21)) OU t= 0, Nepuoo 
amozo pewenun T(h, 2, ..., 21); 9 =O(ty) Haxodumca U3 xX) = xX" (%, No, 


2100 +++» Zo), Y= VY (Por Ao, 210, - +++ 20) (0 Gynkyuu v(t, e) =o(t, ¢) —— 
—(t, ©) 6ydem cKasaHo Hude). 
JLoka3aTeJbcCTBO. SaMmeHa MepeMeHHEIX x, y Ha 9, A no (bopmyue 


SMP Nei See Y= (Oks 2. ee 1) (9) 
mepeBowuT cucTemy (1) B cuHcTemy 
dl 
== Ue; eet ge aye 
dz; 
ap = Ug, tial Fone Oe BE NE (10) 
dp 1 
dt SI (pe. Ae » 21) a 
l 
4 oy Con & dyamuitoynwox | 
TG, 21, » 21) [x oh 4 Chia di Zi oh Oz oh ae ( 
rye 
l 
dH oH oH vs 
BS, leas ae Dep’ Wite= 27, 
i =X [x (©, ith A> bred Z1), y" (9, h, 21) emonron es i); 21; sey 1) s], 
Wey ale (Os cli, Cig ns 5 ZI); af APs Uy, 2p nse peo eels ee erage 
Be Opi X Oe, 2ilten . Zi)» YA 21,12 enh Sy spearenuel 
Ho peuienne cuctempt (10) A(t, ¢), a(t, ¢), ..-, Z(t, ©), P(t, &), Mpo- 
xofaujee yepes fo, 210, ---> Zo, Go MPH t=fo, CBA3AHO C pemennem fh (Z), 
2, (t), ..., 21(t),¢ (¢, ®) ycpeqHeHHol cucTeMb! 
1 
: a =\%X(¢, h, fa\o mete teu sees 0) de=A(A, 21> ike) Met 9 21), 
0 
mt ; 
= \U(o, h, Cra. ie 2; 0) dp = A; (A, Cistene ees 21) Cf sseltee: ~ ie 
0 
de 1 (11) 
medi 1 (h, 21, zy 
TIPOXOAAMLHM Yepes TY Ke HayaIbHy!O TOUKY Ao, Zio, +++ > Zio» Por CMEAYIOUM 
o0pa3om: 


|A(t, 2) —h(t)|<ol), 
lz (t, 2) 2% (t)|<o(2), (12) 
lo(t, 2) elt, s)|<o(1) (o(e)>1, 0 (1) > 9). 


CoorHouenua (12) u (9) RoKasbIBaloT TeopeMy. 


S3ameuanne. JloKagbiBpaercd Tak»Ke, YTO eCIH TOUKA (Xo, Yo, Z10> 
.. 5 29) W3 Eg11 ABUIAeTCA OCOOOH TOUKOH CHCTeMbI (3) THMa HeBbIpO?KLCHHO 
ro WeHTpa, TO CyllecTByeT HekoTOpas OKpecTHOCTh Gy 9TOH TOUKH, Te Mp 
BbIIOJIHeHHM YCOBHi TeOpeMbI petueHHe cucrempl (1) x(t, ¢), Y(t, &), 2 (t5 @)",.a 

., 21(t, &), Mpoxofamee Yepe3 Xoo, Yoo: Z10, +--+» Zo MPH t = ty), CoBla4 
jlaer Ha mpoMexyrke [f), L] c TOUHOCTHIO AO BeHYHHbI NOpATKa o(s) C pe 
IU€HHeM BbIPOXKeCHHOM CHCTeMbI 


LAE eee (\lxo nat} ab wou damon): 
als Alp aoa & Ley (13) 
Ox 
dz. ; 
Se eae bn erie ry hcl cals ta 
MPpOXOMAMIMM Yepe3 Xo, Yo 210 +--+» Zo MPH f=fy HW OCTAIOUIHMCA B Goh 


BMeCTe C HEKOTOPOM po-OKpeCTHOCTbIO Ha [fto, L]. | 
SaMeTHM, 4TO ypaBHeHHe 
mu OT rus as bes Pe 2) Be 0; (14)) 


rye p.— Mavbili Nomo*KUTeMbHbI MapameTp; Q(z, U, ..., Ue) aa) Mee?) 
Kopenp u@-2) = f(t, u, ..., u—)), sign Q = sign (u*» — 7); miu“) —_ | 


<|Q|<M | ue) —f\; m, M—nekoropple noJIOxXHTebHbIe NOCTOAHHBIE,, 


paccmaTpHBaemoe B (1 “), MpHBOAHTCA 3aMeHOH 
a dx 
f=2,, = 2 ..., UD 2, UD eax, c=HVez, ea = Y; 


(15)) 


" a 
A (x, Y, 21> seven cele tra)=—$+\Q tis Pre) €n—1> p) do 
0 


K CHCTeMe 


dt Oy ‘ 


J Ox : | 
Eee eae (16) 


at 


yi ee ++ Zn-ay X) 


WMeeT ocoOyio TouKy x=/(%, ... , Zn—-1), Y=O Tuna HeBbIPOKeHHOrO 
weHTpa. Cuctema xe (16) sBuserca uacTHbIM Cryyaem cucTembI (1), H pesyJIb- 
TaTbl paOor (7°) caeqyIoT HB NosMyueHHO B HacTOAIeli craTbe TeOpeMbl. 

B 3akuloveHHe BbIpaxkalo UCKpeHHiolO GvlaroyapHocrb JI. C. Tlourpsruny, 
MO, PyKOBOACTBOM KOTOPOrO BbINOJIHeHa 9Ta padorTa. 


Matematuyecku uHcTruTyT um. B. A. Crekaosa Iloerynuuo 
on Axajlemun Hayk CCCP 17 IV 1958 


UMTMPOBAHHAS JIMNTEPATYPA 


tocoBs, JAH, 73, Ne 5, 873 (1950). 2 B.M. Bonmocos, Yen. matem, 
145 (1950). 3 B.M.Boaocos, Marten. cOcpu., 30 (72), 2, 245 (1952), 
o B, Matem. cOopu., 31 (73), 3, 645 (1952). *® B.M. Boaocos, JAH, 


Jloknxanp Akanemun Hayr COCP 
1958. Tom 121, Ni 6 


MATEMATHKA 


C. HW. PABHHOBHY 


K BOTIPOCY OB SKCTPEMAJIbHbIX ®YHKUHAX B HEKOTOPbIX 
SAMAUAX TEOPHH TIPHBJIMDKEHUA 


(IIpedcmaeaeno axademukom C. JI. Co6oaeseim 25 IV 1958) 


if, lo v 
lyers WH — xnacc 2x-MepHOAMYeCKHX PYHKUMH, MMeIOWLMX TmpOu3BO]- 
Hy!O f-ro NOpsAfKa, YOBJeTBOpsIoMlyIo ycuoButo JIunuMya creneHu « C KOH- 


cTaHTonH 1, a i? (eas 1. Bare |: Nr Ge Ne = 0) — TpeyrovibHaa 
MaTpHlla YHCeI, YAOBJIETBOPAIONLAX YyCJIOBUAM 
He”-< HI, ARMY > 0, (1) 
—1{") 
rye pi) = Be 


Jaa Kayo dbynxuun f (x)€W°H™ cocrasum nocaeqoBaTebHOCTb TpH- 
POHOMETpHYeCKHX MOJIMHOMOB f-ro TopsaKa 
fl 
a : 
Ue) oa > Ne (a, cos kx + 6; sin kx), 
k=1 


re a, u b,—Korsdduiuentht Pypbe dynKunn f(x), wu uccaekyem Bompoc 
QO MoBeeHHU aOcOJHOTHOH BeJIMYHHbI yKWOHeHHA f (x) —U,(f; x; 4). 

A. ®. TumaHoM 6blJIo NoKa3aHo (7), YTO WIA WOOOK PyHKunH f (x) € WO 
re r>O0—smo60e wetoe wncIo H OKa<1, mph n—>oco Meer mecTo 
ACHMIITOTHYeCKOe HepaBeHCTBO 


| f(x) —Un(fs 3 NIS 


7/2 


a+ 
es \ & sin tat. 
0 


n (n) / 
UR Inn QO! 
De eee One asl ey (2) 


kR=1 


< a 
TTL 


(B cllyyae « =O mpaBast “acTb JOUKHA ObITb yBeIMYeHa BBOe), MpHYeM NIpH 
KaxKOM f cymlecTByeT (PyHKUHA n(x), A KOTOpol HepaBeHcTBo (2) oOpa- 
qWaeTca B ACHMINTOTHYeCKOe paBeHCTBO. 

Octaetca, OHaKO, OTKPbITbIM BONpOC: CylecTByeT JIM B Kulacce WOR? 
pyukuna f(x), He saBucamjad OT 7, AIA KOTOpOH HepaBeHcTBo (2) oOpala- 
OCb Obl B ACHMMTOTHYeCKOe PaBeHCTBO XOTA Obl BAOJIb HEKOTOPOH MocJIeOBa- 
reJibHocTH 3HaueHuli n. Bnepsble Takoli Bompoc (MpHMeHHTebHO K MHOroWle- 
yaM Hawsyutuero mpnOvmKerua) Obit paccmorpen C. M. HuKouIbCKUM @); 
[lenpio HacTosuel paOorbl sABJIAeTCAH pelleHHe 9TOrO BONpoca AIA JIMHeHHBIX 
MeTOJOB MIpHOJIM2KeHHA. 

Teopema 1. Ecau mampuya 4ucear ni? yoosaemeopsem ycaoeuam (1), 
mo Onn Kanc00e0 sHaveHUuA Xy»E[—«; x] cywjecmeyem dynKyun f(x) € 
eWwoH™ (O<a<1, r>0 yeno8e), OAL KOMOPO B5INOAHAIOMCA He paeeHCmea 
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| Fo (Xo) ek Ki 


|2 pi ) | 

pot : Inn, n; } 

= sintdt- | 1 — ep, d 

a np c Ds = ae n, ( nj)» ( | 

20e nz; (i=l, 2,...)—HeKOMOpaA eospacmarou{an nocaedosamenoHocm 
HAMYPANbHOLX YUCCA U En, —->O Npu i— od. 

Jlaa caysaes MW = 1 (k=0, 1,...,2), r=0, O<a<ql u NO = 
(k=0, 1,...,n), r=4, 2,...,¢=20  9TOT  pesysbraT 6blul mowyyE 


[. A. Toponmupm (*). 
TloKka3aTeibcTBo Teopemb! | onMpaeTcA Ha CJlefyIOulyio JIeMMy. 


Jlemma. Ecau mampuya 4ucer x ydosremeopsem ycaoeuam (1), ™ 
Oana ecakozeo O<Ka<1 u yenoeo r>O0 umerom mecmo COOMHOWeHUA 


_ (1 (£) Lae (t) dt = O( se) 


Clr 


a \ f(t) Ln (¢) dt = Oley 


=) 


2de O0<a<r u C— ukcuposannole 4Uucra; 


lee (t) = >, ug” cos Gi 4. 5) + ys ste . 


==) k=n+1 


Paeexcmea (4) umetom mecmo paeHomepHo no ecem ynkyuam f (x) € WR 
Jl OKagzaTeJIbcCTBa TeOPeMbI paccMaTpHBaeTcA CPYHKIUHA Yn (x), 3aaHHe 
a [O, =] paBeHCTBaMH 


( 0, ecm Oe xy” 
MO) <SX<Qe AAA n verxoro, 
x <x JWI 1 HeYeTHOTO; 
On sae (= ty 2 (py) rec, 
yo=i1, 2;...,2—2 aaa n uernoro, 


v=1, 2,...,n—3 Ja n HeveTHOrO; 


(= 12 GO, )S ecm a = ee), 


(ny) vtl—r/2 
PIC Rae aera / — HavMeHbluee Wesoe 4HcIO, Ooubuee 7/2. 


Ha OcHoBaHHH fpHBeeHHOH JIeMMbI YCTaHaBJIMBaeTCA BO3MO?KHOCTb BbIOG 
pa BOSpacTaiollleH NMOCeROBATeJIbHOCTH HaTypaJIbHbIX YMCe {N;} TAaKUX, YTOO 


PaBHOMepHO Tio Bcem dyHkuuAM 9 (x)EWH™ prinonnsnuch HepaBencTBa 


PCPS), 
1 


=] Yen) Lay @) \> 


2 | 


7/2 n; (n;) | 


pes eslRAa | De soem tte 


wn, 


978 


ats 


4 7/2 ae ) ! ‘ 
=] \ 8 kag (tat) <2 pl esinede| Ss nim) So. 
oe) mettle 1B 
1 


xi) 
(nz) 


1 pene v7 € 
=| § (1) Lage (é) dt |< 2 | Pesinct|| See 
‘ Tn, eile eda < one 


Pe {np} — HeKOTOPad HyWIb-MOcseAOBATebHOCTH, YHOBJIETBOPAIONLad YCJIOBHIO 


L ui?) 


y eR __ Inn 
n—kR+41 yr 
k=] 


n 


lim e, 


t+ CO 


H paccMaTphBaetca 2x-epHouyeckad *byHKuMA * (x), 3alqanHad ua [— 


M : as Tes 
| paBeHcTBamui 
0, ecJIH Pal 2 ce ie 
PMN) On (X), COMM hm Ca G7 (is Dn), 
0, ecmu B41 < S See 
@, (0) = 0; 

) e(—x)=¢ (x),  eCIH fF 4eTHO; 
| @, (— x) = — 9, (x), ecam r neueruo. 


e wo (nz) it 
“Siecb 8;-; — OmxKanuInH ceBa OT x,° HYJb (PyHKIMH Qn; (x) Takol, 4To 


@n;(Bi-1 — 7/22); Y— HaMMeHbUlee HeyeTHOe 4MCJIO, yoBMeTBopstonee 
1 


——1 
VCNOBHIO ¥y > 2* +1. 
DynkunA fo(x), OMpeMesIeHHaA MIA 3aaHHOro X%» COCTHOLeHHeM 


0 (to + X) = @ (x), 
MpHHaexKUT KIaccy W°?H™ w yqosnerBopser HepaBeHcrBam (3). 
V3 Teopempl 1 BbiTeKaeT: 


Teopema 2. J[na moeo «umobot auxelinoiti memod npubauscenua 


Un(f; x; 0) npu n—> co ocywecmensa daa noboi gyakyuu f(x) € WOH 
Ppub atuiocenue moeo ce a umo U HauAYyUUee, HeOOXOOUMO, UMOOEL 


> eee =a + 0(-). 


k=] 


Teopema 2 jonouHaeT Teopemy 4 paOorst (?). 


Cyutalo CBOHM J[OJITOM BbIpa3HTb rilyOoKy10 6marogapHoctb A. ©. Tumany 
3a TOMO MpH BbINOJIHeHHH HacTosMeH padorTei. 


J{uemponertposckuit 


IlocrynHs10 
MeTaJly pruuecKul MHCTHTYT 15 I 1958 
WMTMPOBAHHASA JIMNTEPATYPA 
17.9. Lopounn, JAH, 69, N 4 (1949). 2C.M.HuxoapcKku lt, M38. AH 


CCCP, cep. matem., 10, 393 (1946). % A. ®. Tuman, Mss. AH CCCP, cep 


. MaTem., 17, 
Ne 2 (1953). 
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Jloxuaym AkayeMun Hayk COG, 
1958. Tom 121, Ne 6 


MAT EMATHK4 


A. X. TYPELL[KHM 


O KJIACCE HACBILNEHHA JIA METOA PEJIBEPA CYMMUPOBAHHS: 
PATOB ®YPbE 


(ITpedcmaeaeno axademuxom C. JI. Coboaesvim 25 IV 1958) 


Ilyers f (x) — Henpepbipuaa 2x-nepHomuueckad PyHKIMA o os >», (a;, cos Rx 


k=1 
+ b,sinkx) —ee pag @yppe. OOosHayuM yepes y Mporecc py Mepos 
3TOFO pxAa, ONpeeJIeHHbIM MOCJeLOBaTeJIbHOCTbIO KOHCTAHT Yr (k= 1], . 
n=1, 2,...), T. e. y—mpomece npHOnmKenna cbynkunn f(x) c HOMOLEIG 


TPHrOHOMETPHUeCKHX MOJIMHOMOB NOCJe€TOBaTeJIBHOCTH 


Pie Be ae yn (Qn cos kx + 6, sin kx). 


R=1 


apap (1) nocTaBHl CuleAyIoulylo 3afayy: saan mpolkecc CyMMHpoBaHHA » 
TpeOyercA onpesesuTb KJlacc (PyHKUMH, WIA KOTOPbIX STOT Mpolecc sBJIAeTCS 
HavJly4luuM. 

Samanckul (7, 3) yrouHdeT nocTaHoBKy 3ayauM Dapapa HM BBOJMT NOHATH 
Kylacca HacCbIIIleHHA Jit JlaHHOrO MeTOja CyMMHpoBaHHs. OH  cuJleqyroulH) 
o6pa3soM onpeyesseT sto MonATHe. Ecuim cyulecTByeT Bo3pacTalomlad (byHKIHs: 
©, (fn) Takad, 4TO AVIA JUOOOH HempepbiIBHOH 27z-nepHosMuecKoK cbyHKuHH f (x} 


o ° | 
OTJIMYHOH OT MOCTOAHHON, HW 0O0ro HaTypaJIbHOrO 2 HMeeM max , (1) | Pr (x) 4 
x 


—f(x)|>a, rae a—nouoxwuTebHad KOHCTaHTa, 3aBucallad or f, Hu, Kpoms 


Toro, cyuyectByioT :byHKunn f (x), Wt KOTOpHIX max , (1) | Px (x) —f (x)| <6) 


| 
re b> 0O— Apyrad KOHCTaHTa, Take saBucaujad or [, To OyeM roBopuTb, 


yTO lipolecc CYMMHpOBaHHA Y ABJIACTCH HACbIULEHHBIM. K JIaCCO M 
HaCblULe HHA, OTHOCHULHMCH kK IIpolweccy yY, Ha830BeEM MHOXKeCTBO HeMPepbIB? 
HbIX 2x-nNepHOHYeCKUX (pyHKWHH, OTJIMYHbIX OT KOHCTAHT H TaKHX, UYTO 


[Pi () —F()| = 0( : ). 


Py (2) 


GaMaHcKut OnpeeHJI KJIACCbI HaCbINLeHHA, OTHOCHULMeCH K HeKOTOPBIN 
MpolkeccaM CyMMHpoBaHHa (nmpomecc Uesapo, mponece J}>Kekcona, mporecd 
Banne-Ilyccena u Jp.). | 

@Mavap B CBOeM OO30pHOM JoKJawe Ha 3-m Bcecow3sHom MatemaruyecKoN 
cbese yKasall, YTO OblvIO Obl HHTepeCHO ONpeeHTb KACCbI HaCbIINeHHA JWI 
Apyrux MeTOJOB CYMMHpoBaHHA, B YacTHOCTH JIA MerTojla Cy pee 
eee AH’, rie r> 0. Sror Merog onpegeasercs culeqyIouluM o6pasom (4)! 

YCTb 


Ar ay 


ie 


980 


JaHHbIH UMCIOBOH pax, 
s.= Si Ay. (k= 0,(1):9)...) (2) 


€ro wactuble cymMbl. Torga cymmMamu Temgepa nopaaKa r > 0 pana (1) na- 
SbIBAIOT CYMMbI 


n r Nie 1 
ee sak (k+4)r ; (3) 
Pe Ss, ONpewesaeTcA no (opmyvie (2), a 
aay 4 be n—k = —1)?C?_ , 


fe SS eek a) 
(k++ 1)" Dy, (Ropar 1)" 
Cymmy (3) HeTpy2Ho mpeoOpasopatb K BULLY 
leks = >, hnrAn, 
=0 


. . pas n—k Nee 
Pe ACR! 5) SE eee san. Sip seat Norn amet) 
Sot) @retiy 


_ Ilpumenaa metro cymMmupospanua Tempaepa kK pany Pypbe HenpepbiBHOH 
dn-nepvomMyeckoH (cbyHKuHu f(x), TouyuaeM mMocJeXoBaTe/JIbHOCTh TpHroHOMe- 
[pH4eCKUX TMOJIMHOMOB 


Ha(x) = + Di Ann (an coskx +h sinky) (n=0, 1,2,...), 


a4 


be 


ba if wo fi 
Ye MHOXKUTeMH Ap, oTpeyemmoTca (hopMyviok (4). 


JlemMa 1. 
if k hat 
| — hnr = 5 PE (r) al ae a 
20e lim ep, =O npu duKkcupoeannox k u rf. 
N+ CO 
Teopema 1. ITycmb 3adaH npoyecc cymmuposaHun Y, onpederecHHoltl 
tocaedogamenbHocmo1o KoNcmanm yi (k==1,...,N; N= 1, 2,..-) U cytye- 


meyem HeompuyamenoHad MYHKYUA NaMYypaAbHoeo apeymenma P(N) maKaa, 
imo limp(n) = 0, u nycmb Onx ecaKoeo duKcupoeannoeo k 


N->oo 


1 — yi ~ cap (n), 


Oe Cp 20 — KoNcmanma, sagucsuYyad om k. Toeda npoyecc y séasemca 
{ACbILUCHHbIM C NpuoAUIKeHUeM HacolleHuA nopsAOKA P(N). 


CauenctBue. Memod cymmuposanun Teaodepa nopsadKa r > 0 seanem- 
r+1y 
n 


$L HACKILCHHOLM C NpPUoAUICEHUCM. HACOLUUCHUS nops0Ka 


Uro6bl HalitH Kulacc HACbINLeHHA, OTHOCAULMHCA K paccMaTpHBaeMoMy IIpo- 
leccy mpHOMKeHua, T. € YTOObI HaliTH ycCJIOBMA, KOTOPbIM YOBMETBOPAIOT 
pyHkuuu f(x) Take, 4TO 


Hi —Fol=0(2), (5) 
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Halo ciepBa HaHTH yCJIOBUA, Mp KOTOpbIX 
ig 
En(f) =0 (=), (6) 


roe 6n(/) —Hansyumee mpu6umxKeHve PyHkuHH f(x) TpHroHoMeTpHuecKHMH 
NOJIMHOMaMM TOpaKa He BbIlle 1, Tak KaK (YHKWMH, YAOBseTBOpAIoUIHe (5), 
Halo WCKaTb B KJlacce (byHkuuH, yoBueTBopsiomux (6). Jaa MOCIEAHETO 
Kslacca cipaBeVIMBa CJleqyloulat TeopeMa Tuna SurmMyHya, BbITeKalollad us 
Teopem | u 8 padorpr C. B. Creuxuua (°). 

Teopema 2. aa moeo umobol Hauayxuwuee npubauocenue 6, (f) Henpe- 
polenott 2x-nepucdureckot Ee [ (x) mpueonomempu4vecKumMuU NOAUHOMAaML 
nopsoKa He Boule n (n= 2, 3,...) yOoereMBOPAAO YCAOBUIO 


at | 


En(f) =0(7—*), 


HeoOxo0umMO U OOCMamo4HoO, 4MoOboL cytyecmeosana Koxcmanma A > 0 makaa, 
umo OAA BCEX BeLLIECMBEHHOIX 3HQaUeHUIL x u BNaueHuli A us npomest yMKa 
O<gh<1/y eoinoAKAeMCA YCAoEUe | 


Lf (e+ A) +E (e— A) — 2f (x) |< Aa | In. 


JliemMMa 2. Cnpasednuéot paeexcmea 


q 
| 
| 


“Ie n+ i 
Hn (s)— F(x) = 2 | 20 >) ofa sin ae ae + O(), 


afr k=1 


Hn (x) — f(x) = 


=Reaa\e ()(1 sete) at {1m <\" Ap u(e—1) 4 1)"du +0 (28), 


an 0 


Hi) —f(x= 


Dire ; ir: 2it —4)y In 
aT) 9) (Il — Lely t) dé i(1— ey [Lt | a 


m | 
+O] 2) 


ede % — mo0b0e PuKCUpOBAHHOe NOACIZCUMeALHOE 4WUCAO; 


= Re 


| 
@(t) = F(x + Qt) + f (x = 2t) — 2f (x); (7) 


Re F(t) o603snawaem eewecmeennyio uacmo KomnaeKcuoti dynkyuu F ); 
WUCAA On, ONPedeastomca popmyaoti 


cr n+I—k (= 1)PCP 


pak n+y n+1—k 
Ses i § py a (== 1,.6.,+ 1). 


p=0 


Kuaccbl HacbIlleHHA, OTHOCHILMeca K mpoleccy cyMMHpopanna Tepyepat 


Broporo H TpeTbero NopsAtKoB (r= 2, f=3), ompegensloTca cuesyiouluMyl 
TeopeMaMhH. 
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Teopema 3. Jas moeo umo6o | H?2 (x) —f (x) |= 0 (=), HeEOOXOOUMO 
L docmamouno, mobo. unmeepaa 


Ine f2 


\ (1 eRe BEi CU) di 


Mol O2PAHULEH PABHOMEPHO OMHOCUMeALBNO X Ue >. 


Teopema 4. [aa moeo umo6u | H} (x) —f (x) |=0O (=) , Heobxodu- 
\ 
MO u Oocmamo4no, 4mobol UNMeepaa 


2(C + Ind) In = +c" 


Ge ae eee 


loll PABHOMEPHO OepanudeH OMHOCUMeAbHO xX U &>O0. 3deco o(t) onpede- 
itermnca opmyaot (7), a C u C’ —a6coamwmuxbie KoHcmaHmol. 


Benopycckuli rocyfqapcrBeHHbIli yHuBepcuTer Hocrynuao 
um. B. VU. Jlenuna 12 XI 1957 


WHMTHPOBAHHAA JIATEPATYPA 


Jat awa rd, Bull. Sci. Math., 61,209 (1937). 7M. Zamansky, Ann.,sel. 
‘cole Norm. Sup. (3), 66, 19 (1949). 3 M. Zamansky, Ann. Sci. Ecole Norm. Sup. (3), 
7, 161 (1950). #41. X apau, Pacxonsamueca pagn, WI, 1951. °C. B.Creuxuu, 
Iss. AH CCCP, cep. matem., 15, No 3, 219 (1951). 
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Tloxaann AkagemMun nayk CCCP 
1958. Tom 121, Ne 6 


MATEMATHK.z 


B. A. AKYBOBHY 


OB OFPAHHYEHHOCTH HW YCTOMYMBOCTH B WEJIOM PELIEHUE 
HEKOTOPbIX HEJIMHEMHbIX JIM@®EPEHIMAJIbHbIX YPABHEHUE 


(Tpedcmaeaexo akademuxom B. H. Cmupxoeoim 25 IV 1958) 


PaccmaTpuBalorcA CHCTeMbI HeJIMHeHHBIX udpPepeHUMaIbHbIX ypaBHeHHi 
«HeMmpAMOrO aBTOMaTHYecKOrO pery/IHpOBaHnsa» (1) * 


d d | 

= =Ax+ag(s), G=(b, x)—pe(s), p>0. (1 
Henpepprsuad PyHkWuA o(s) YOBMeTBOpxeT yCJIOBHAM ; 
o(0)=0; so(s)>0 mpu o40. (2 


Cuctema (1) Ha3biBaeTcaA ycTOHYMBOL B IL€JIOM, eCJIH TPHBHaJIbHoE 
pemeHwe x =0, ¢ =O ycrounso no JIamyHoBy «B MaJIOM» HM eCJIM, Kpome 
Toro, mo60e pelueHne Pn o—+Q npH t-oo. | 

O6osHauuM ij, jf = I, ,f, COOCTBeHHbIe 3HaveHHA MaTpHub! A. | 

1°. B npedpiqyujen gaMeTKe (?) aBTOpoM ObIJI H3JIO%KeH B HHBapHaHTHO! 
cpopme meton A. V1. Jlyppe (+) ompegemenua ycJIOBHH YyCTOHYMBOCTH B IeJIO 
cuctemp! (1). (HeoOxofumble JOMOJIHHTeJIbHbIe JOKa3aTeJIbCTBa CM. TakxKe J 
(°).) IIpu srom npegnomaraocb, uto Bce Reh; < 0. 

OHO 43 HeOOXOXMMbIX yeu1oBHit YCTOHUMBOCTH B IeJIOM JIA mOOOK oyna 
WMH (cs), yROBJeTBOpAIOMleH ycvIOBHAM (2), HMeeT BH 


[esp -1(0, Ata) 0. (3 


Mbt BbISCHHM CHayala, YTO [aeT BbINOJIHeHHe OAHOrO ycuIOBHA (3). 
JlemMa. [7] pednoaoscum, umo duKcupoeanHoe peilenue x, 3s cytuecmeyer 
Ha uxmepeane (0, t) U eCAU tHE 20, MO OHO He NpodoaICUMO HA 3Ha4LeHLA 
t>v+. Ilycmo @cucmeme (1)detA=£0 u 6olnoaneHo coomxHowexnue (3). Toeda 
I. H3 oepanusennocmu x(t) npu t—>t caedyem oepanuuennocme o (it 
npu t—->t, a makowe t= oo. 
Il. Ecau x(t)—+0 npu t+, mo «(t)—-0 npu t—>* u camo snauenti 
T =="OO% 
Teopema 1. I/pednoaoncum, umo @ cucmeme (1) gynkuyua 9(9) oepa 


HuueHa, |9(s)|<%, —C<s<Coo, BoinoA~HeHO coomAowenue (3) | 
Reh <0 i — wi, ,n. Toeda amb6oe peuenue cucmemot (1) cytwecmeyer 
Ha beckoneunom unmepeane (0, o©) u oepaHxuueno npu t—>oo. ITpu Srna 


COM ACA COP Oe), OIL 2. 0 
|x) |< ae x I+ [1 —e-**] Ja, (4 
12)-< |e] + 2maxl( Ax) j. (5 


Ouenka (4) ovepiyua; Hy2kaeTca B JoKa3aTesbcTBe JIMUIb oeHKa (5). 

2°. UpennosioxKuM, uTO MaTpuila A uMeeT OAHO HysIeBOe COOCTBeHHOe 3Ha 
YeHHe HW OCTAJIbHbIe C OTPHIaTeJIbHBIMHM JelicTBUTeJIbHbIMH YacTAMH. Onpezesu! 
OMHO3HAYHO BeKTOPbI Xy, Yo. 2%, G1, 06, M3 YpaBHeHHi a= a, + y 
Ay, = 0, (a, 2) = 0, A*z, = 0, Ax) = gy, (65.20) = 0, bby £2, (01, Uo) = 


* Mobi Nlomb3yemcx 3eCb TeMH Ke OO3HAYeCHHAMH, YTO HB 3aMeTKe ©). | 
JIaTHHCKMe OYKBbI OSHAYalOT MaTPHUbI, CTPOUHbIe — BeEKTOPbI, rpeyeckne SyKBbI — CKaJIAPH 
peel as IIpu vi uckMoueHHAMM GyyyT: ¢—BpeMsA; NM —NOpAJOK BeKTOpOB uM MaTpHll 

» {| —ungexcy, V — yukmua Jlanynopa. Bce Ma1puHubl, BeKTOpbl M uNCa Mpesiomaraiord 
suleee BeHHBIMH. 
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tes mMetoty A. MV. Jlyppe culeqyeT COCTaBHTb «paspellaloniue ypaBHe- 
HHA» 4 
AU -+UA=—uu*, Uat eu + 1/.9b = 0, (6) 


rye Marpuua U onpegensetca u3 nepBoro ypaBHenua (6) u noxcraBsserca Bo 
Bropoe ypabHeHue (6), a BekTop uw spBaserca ucKkombim. Jaa Toro uTo6nI 
Meppoe ypaBHenve (6) uMeso pelleHHe, HeoOxo,uMO, UTOOBI Gi) = 0. 

STOM CJlywae MaTpula U onpefesserca HeoxHo3Ha4HO, OJHaKO 3Ta HeOLHO- 
SHANHOCTb HE CKaSbIBaeTCH Ha OKOHYATeJIbHOM BHe paspellaioulux ypaByennit. 
Ana ycTowumBoctu B WesOM np sOGoli (pyHkWHH (3s), YyOBMeTBOpsIOMeH 
YCJIOBHAM (2), HeOOxoZMMO, UTOObI Dee ly Ape Uy ne co ee ae 
ypaBuenuli (6) Jerko BbIBecTH CooTHOMeHHe (U, X%)) =p -b V el, Koropoe Bmecte 
€ COOTHOMeHHEM (U, Yo) =O nosBouaer NOHW3UT NOpAZOK paspelaroryeri 
CHCTeMbI (CKaJIAPHbIX) ypaBHeHWii Ha jIBe eLMHUILDI. 

Teopema 2. Ecau paspewanwuue ypasnenun (6) umerom eewecmeennoe 
pewenue u OnA 3adaHHo20 eeKmopa b wu e6cex eexmopoe 6, Oocmamouno 


joe) 
6nuskux K 3adaHHOMYy, U pacxodsamca unmeepaan O,= \ 9(s)dc, DO y= 
0 


—oo 


a \ e(s)ds, mo cucmema (1) ycnotiuuea 6 yenom*. 


0 
_ OrMetuM, 4TO B cuy4ae, Koryja Bce Red; <0, ycroftumpocTs B IeIOM uMeeT 
MeCTO He3aBHCHMO OT pacxOfMMocTH HuTerpasioB ©,, @,. Teopema 4 (cm. Huxe) 
MOKa3bIBaeT, UTO Telepb STH YCJIOBHA CYLeCTBeHHEI. 
_ Ilycrp ® — n-mepuoe mpoctpaxcrso; f (p, ¢) — MuHamuyeckas cucTeMa B HeM; 
J— Hayao Koopyuuat; f (0, 7)==0. Mycrb B Hnekoropoi o6nactu G46 (Bo3- 
OHO, uTO G = R) cymectByer dbynkuna JlanyHosa, T. e. HempepbiBHad cbyHK- 
IMA, YOBJIeTBOpAIOMad yCJIOBHAM: 

1) V(p)>0 npu p84, V(6) = 0; 

2) V [f (p, t)] HeBospactaioujad dynKuna ¢ noKxa f(p, t)EG 
1 MHOra JONOWHUTebHOMY YCJIOBHIO: 
_. 3) Aaa mo6oro p= 4 ie V oe OTe Val ep 0) geeel 


— O6os3HauuM £, CBA3HYIO KOMNOHeHTY OTKpbITOro MHoxecTBa é {V (Pp) < y} CG, 
3K JIOUAIONLYyIO Hayao KOopyuHaT. IIpeqnouoxKuM, YTO IPH y< Yo MHOxKecTBa 


:, OrpanuyeHbl. O6o3Hauum G,= U &y, (mHoxecTBO Gp Moxer ObITb, pasy- 
Y<Yo 


Ae@TCH, WH HeOrpaHHUeHHbIM). 
Teopema 3. a) Ecau gynkyun V(p) yooeraemeopsem ycaoeuam 1), 2), 
no mpueuanbHoe Oéeuocenue p==9 ycmotiaueo no Jlanynoey. Ecau p€Go, 


no mpaexmopus f (p, t) oepanuiexa npu t-> ov. Fe 

6) Ecau gynkyua V (p) yooesemeopsem ycaoeunm 1), 2), 3), mo mpusuaro- 
woe Oeuscenue p= 9 acumnmomuyecku ycmotiuueo no JIanyHoBy; ecau p€ Go, 
no f(p, t) 9 npu too. Ecau donoanumeasno G =, mo AA azlob020 p 


60 f(p,t)—+6, au6o ||f (p, t)\| 0c npu t—oo **. 
3amenoit x = S{ a c no_xomsate BbiOpaHHolt Marpuied S cucrema (1) 
\ 


BOJUTCA K cucTemMe *** 


* MoxHO moKa3aTb, UYTO MpoBepKy YCAOBMH TeOpeMbl MOKHO BBINOHHTb, CCIM He 
MeloT MecTa HeKOTOpbie OcoObIe CJyya, KOHEUHBIM UYHCIOM PallMOHaJIbHbIX asireOpanyeckux 
nepauni. MuorkecTBO CHCTeM (1), nasa KOTOPBIX MMeIOT MeCTO oco6ble ciyual, HMeeT B 
[pOcTpaHcTBe KOSPHINHeHTOB Mepy HyvIb. Oco6bix cyyaeB 3aBeXOMO HeT [WIA OE: 

** Ora Teopema, ABMAIOMadcA YyTOUWHEHHeEM COOTBETCTBYIONeH TeOPeMbl JlamyHosa, no- 
MOBHO mepeHocuTca (c 3aMeHOH CJIOBa “OrpaHHUeHHOCTb» Ha «KOMMAKTHOCTb») Ha cuJlyyaii, 
ora St — NoKaJIbHO CBASHOe MeCTPHYCCKOe IMpocTpaHcTsBo, | p || =e (p, 9) ee Bes ccbe pr 
p||= © ¢ nocTaTouHO MaJIbIM € KOMIaKTHBI. Bmecto TouKH ToKOA 0 MOXKHO ObIVIO Obl TOBO- 
UTb O IIPOM3BObHOM HHBapHaHTHOM MHO?KeCTBE M— {0}. 

*** Srech BCKTOPbI H MATPHI[bl HMeIOT NOPAROK n—1. 
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St = Qy + 49(9); “= 9(9), B= (r, y) —%1 — 99(9), * > 0, 9>0, (7) 


rye COOCTBEHHBI€ 3HaveHHUA MATPHIbl Q MMeIOT OTPHIaTe/bHbIe JeHCTBATebHDIE 


yactH. Pynkuna JlanyHopa V = (Kx, x) + \eds B 9TOM OasHce Oyyer He- 


0 
o 


mpemMenHo uMeTb BUX V = (Hy, y)+ yy? + \eds, H>0, p>0 (orcyrcr: 


0 
ByeT mpouspeyenue h*yy). Tpoussognyto dV /dt MoxHO MpuBecTH K BHI 


dV [dt =—(Cy, y) —— lee + (@ WP 

Teopema 4. JI pednonoscum, umo cywecmeyem KoHeLnaA npouseodHas 
o’(s) *, cxodumca no Kpatined mepe odux us uXmeepanoe PD, Dy u cyue- 
cmeyem gbynxyusa JIanynoea V yka3annoeo euda, ede mampuya C>O0 **, 
Tozda y cucmemol (7) amboe pewenue npodormumo npu t—-oo, a maxoice} 

a) mpueuanrbHoe pewenue acumnmomuuecku ycmotiuueo no Jlanyxoey | 
o6aacmo V<min[®,, ®,] yenukom exodum 6 O6aacmb’ acumnmomuU4ecKO 
ycmouuueocmu; 


6) Ona nt06020 peweHusn BolInoAKHeHO Npu t— co 
t 


y—>0, 1 Neos o= —x\n(t)dt +2, +0 (1). (3) 
0 
Ecau \9(s)| << u By 00 (DB, 00), mo Aan awbolx y(0), o(0) Hay 
Oemca makoe 7(0)<0, 4mo0 No<0 (makoe (0) >0, “m0 jo >0) ***. 
3°. Ecau matpuia A wMeeT 2Ba WIM Oouee HYJIEBLIX COOCTBeHHbIX 3Haue: 
HHA, TO yoxKe JIMHeapH30BaHHaa cHcTema (1) 9(c) =o pH WOcTaTOuHO MaJiO} 
uw > 0 Heycrohunsa. IJostromy 3aqaya 06 ycTounBocTH B WesIOM CHcTeMbI (1 
WA mOOOH PyHKUMH —(s), YAOBJeTBOpAIOWeH ycJIOBHAM (2), B 3TOM cJIy4a 
pellaeTcA OTpHUaTeJIbHO. 
4°. Cucrempt M. A. Afigzepmana (*), a Tak>Ke Ooulee OOMIMe CHCTeMbI «mps 
MOrO aBTOMAaTHYeCKOrO peryIMpoBaHHA» (1) c OFKOH HeHHeMHOCTLIO (cs) mp 
HaJIMuHH Y JIMHeapH30BaHHOM CcucTeMbl \(c) = pws 30HbI YCTOMYHBOCTH BU 
(uo, CO), KOPa Ha rpaHHle 30HbI YCTOMYMBOCTH uw = Uo HMeeTCA XOTA Obl OME 
HYJI@BOH KOpeHb, a (PyHKWMA (sc), Kak OObINHO, YOBJETBOPAeT YCJIOBHAM| 
b(O)=0; npo oO ob(c)>>pyos?, cBogquTca K cucTemam (1) c cbyHKuHeH 
Oe SAG) a os 


Hay 4Ho-HcceoBaTesIbCKHM WHCTHTYT MaTeMaTHKH W MeXaHuKH Ilocrynuao: 
JleHuHrpaycKoro rocyapcrBeHHoro yHuBepcuTera 17 III 1958 
um. A. A. )KjaHosBa 


UMTHPOBAHHAA JINTEPATYPA 


1 A. U. Jly pbe, Hexoroppie HemvHelinpie 3aqaud Teopuu aBTomMaTHyecKoro perysup 
panna, 1951. * B.A. AK y6osBun4, JAH, 117, M1 (1957). &.B. A. Ax y 6o 8 He 
Becru. JIPY, 19, 8. 4 (1957). *M.A.AH%3epmanu, Jlexunn no Teopuu apromatuueckor 
peryaupopanusa, 1956, crp. 220. * B. A. Ilaucc, JAH, 120, Ne 4 (1958). 

i 

* STO TpeOopaHve MOXKHO 3aMeCHHTb Ha TpeOoBaHHe efMHcTBeHHOCTH 1 Helpe pBIBHO! 
3ABUCHMOCTH PeUICHHA OT HauaJIbHbIX JaHHbIX. | 

** EcJim paspemaioujue ypapHenusa (6) uMeloT pelieHne Hy2KHOrO Bua (cM. Teopemy 2) 
TO cylecTByeT NosoOvad yHKyHA JlaAnyHoBa. 

*** B. A. Ilmuccom bilo pakee MoKasaHo Ha mpumepe yin n= 2 OTCyTCTBHe ycrouy 
BOCTH B eJIOM NpH HaIMuHH dyHKqHH JIanyHoBa co CxXOAAulMMCcA MHTerpasiom MO, nan O 
[|x sToro mpHMepa cuc1ema paspemaiouyux ypasHenuit (6) cBoquTcaA K OJHOMY KBaypaTHOM 
ypapHenuio. Teopema 4 faeT JOMOMHUTeMbHOOMeHKy O6ACTH ACHMNTOTHUeCKO ycTOHYHBocTH 
CooTHoueHHa (8) M NOKasbIBaeT TaKxKe, UTO aHaOrMYnaA CUTYaHA uMeeT mMecTO WIA JHO60 
cuctempl (1) MpH HaM4HH OgHOrO -HyseBoro KopHa. ABTOp NOJIb3yeTCA Cy4YaeM BbIPAsHT 
MpH3snatembHocTh B. A. Inuccy, npegqocrapupimemy eMy STOT HHTepecHbiit mpHMep. 
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flokxann Akanemuu HayK CCCP 
1958. Tom 121, Nb 6 


THUPOMEXAHHKA 
A. PT. KY JIMKOBCKHK 


O BOJIHAX PHMAHA B MATrHHTHOKM PUAPOAMHAMHKE 


(ITpedcmaeaeno axademuxom JI. H. Cedoseim 18 IV 1958) 


 Boaupt Pumana B MarHHTHOH TH{poMHaMHKe paccmaTpHBaJIn  BrepBble 
Cc. A. Kannan u K. II. Crantoxosny (') B caygae, Korga MarHuTHoe movie 
NapaJeJIbHO MJIOCKOCTH BOJIHb!. Hake paccmaTpHpalorca BOJIHbI Pumana B Mmar- 
HUTHOH PHAPOAWHaMUKe TPH MpOH3B0JIbHOM PpacnOJIOXKeHU MOJIA OTHOCHTE/IbHO 
MJIOCKOCTH (pOHTA BOVJIHbI, YTO MPHBOAHT K MOABJIEHHIO HOBbIX MeXaHHyecKHX 
atpdekToB. 

 YpaBHeHHA, ONMHCbIBaIOWIHe H309HTPOMMuecKHe JBHYKCHHA MVIOCKHMH BOJIHAaMH 
‘cOBepiieHHoro rasa Cc OeckoHeyHOl MpoOBOAMMOCTbIO, MpH HasM4HH MarHuT- 
oro MOJIA HMeIOoT BUA 


at ao tie = Gein + Se (Hi, + H2), 
ey a re ) 
os a fh ae fee see ndley = 0) 
2 +2 (uH.—wH.)=0, Hy=consl, 


rye C — nocTrosHHad B ypaBHeHuM afMaOatbl: p= Cpr. 
ByjleM pasbicKMBaTb pelileHia, 3aBHCALMe OT HEKOTOPOH KOMOHHALLHM He3a- 


BHCHMBIX NepemMeHHbIx O(x, 7). Tora uCXOHbIe YpaBHeHHA MpHBOAATCA K BUY 


rata . 5th Datel te ya 
Lae STN fae (nem nie 8 ie eorcpaci, Cr veel 
podal 
¥y = 

—va — Fy Fro = 0, 
é eee 0 

——a CEL z 4m ee | (2) 
u'p —pa ace? 
u’H, —v Hx — Hya a1Q} 
el — wy — Hza Wy 

fo dp | 09 
rye WTpHxoM OCosHayeHa MpOWsBOAHAA M0 9; a= RR em ee | ae 


CKOPOCTb J\BH2KCHH BOVJIHEI. : | 
Jlia Toro uro6bi cucTema (2), JIHHeliHaa HW OMHOpOMHad OTHOCHTEJIbHO MIpo- 


H3BOJJHbIX, HMeJIa HeTPHBHaJIbHOe pelueHHe, HeEOOXOJ{MMO, YTOODI ONpeeJATeCJIb 
oe 987 


gto cuctemp! A(a) = 0. Pemlaa sTO ypaBHeHHe, MOJly4HM: 


ae fe 
a as 0 
il H2 FG: : ; 
3,4,5,6 = IE % W/ yCoy—! + as — V Hyper (3 
fe 
s/c BV Eng) 


Orcioqa BHAHO, 4TO a; TpeAcTaBastor coOoH cKopocru pacmpocTrpaHeHus 
MaJIbIX BO3MylleHHH (7). Byqem paccMaTpHBaTb BOJIHbI, Oeryujwe MO yacTHaN 
B TOJIOXKHTeCbHOM HallpaBJICeHHH OCH %X, KOTOPbIM COOTBeTCTBYIOT MOJIOKUTEJIb) 


HbIlIe 38HAYECHHA QQ. Mszectxo, YTO BCerda BbITMOJIHAIOTCH HepaBeHCTBa 
a3 24 >4 > 0, | 


T. €. BOJIHbI, paCIpOcTpaHAIolMecd BOJHY cTOpoHy, He MoryT pyr Apyr4 
JOrHatb. | 

Jlaax Toro uro6bl HalirH, KaK M3MeHAIOTCH MCKOMble BeJIMUMHbI B BOJIHC: 
HeOOXOJHMO pelluHTb cucTemy (2), NOJcTaBHB B Hee COOTBeTCTBYIOLee 3Haye} 
Bes a. JlerkO MIpoBepHTb, YTO eCAHHCTBEHHBIM PeleHHeM, COOTBETCTBYIOLHM Qy 
yet 


= yp = 09, APH = const, 


i e= Cos 0 == Ue a , fo=f, sin’, ro oy= vig sin 
V 4x0 V 4x 
Te BeJIMYHHbI C MHICKCOM HYJIb MpeACTaBAIOT COOOH MpOMSBOJIbHbIe MOCTOA! 
Hble, a § — mpousBoubHad CbyHKuUHA o (x, FC). 
Teen K M3yYeHHIO [pyrHX THIOB BOJIH, 3AMeTHM, YTO BTOPOe, TPeTbe 
fee MH iuecToe ypaBHeHHa cucTeMbI (2) MoryT ObITb 3amHCaHbI B CJlelyroule 
Opme: 


i i ae He MG 
= 2), = (a0 t Felts) = Oe 


— Hw, — (v,H, + aH,) 0 =O 


’ AH , 
= a, — aw,’ — Fe ir 


—e: 


— oH, + H,u — Ao, —o1 6 = 


rye §— yroul, cocraB/AeMbIi BeKTd 
} 7 POM H, = H,j + H2k c ocbw y; 0, 
MIpOeKUMA CKOPOCTH Ha HallpaBJleHy 

Puce H, W Ww, — MpoeKIlMaA CKOpOCTH Ha Ha 

mpapslenve, nepneHAukyapHoe H,. | 

3amerum, uro, ecan a2 4 Hy / 4x0, TO nepBble Ba ypaBHeHHA MMeIOT eJHH 
cTBeHHOe pelmenue § = const, w, = const, H 3afaua CBOAMTCA K HHTerpHpoB4 
HUIO CuleslyrolllelH CHCTeMbI ypaBHeHHii: | 


See) + p'Cypy? + H, a =), 
U1, a EE, og 0 | 
am eek ip Aro =a? ; ( 
uo —p'a =U, 
Vilage a ee a Ara | 
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Bpoa Oespa3sMepHbie nepeMeHHBle corsmacHo paBeHCTBaM 


V 40 V4 H 
Rie me (eA ee fe eee a jek eel 
2. i, ree A i, OG tas A,’ 
V 4x0» 1 1+ he ; 
Aya= Fp oa = 2| V rot thy ope Ro + EE op ie 


. 


rye p, onpeyeserca us yclopun 4nyCo’ = Hy, u KoMOunUpyaA ypaBHeHHA (4), 
NOJIYYHM CJIeyIOlly!lo CHCTeMy, He CoJep2Kalllyio mapaMerpos: 


dh? 2 wo eal A dV 1 A Rig 
mn = = Y L.. SS SS —_—_- DSS > ——. 
2A" — 2k dR Re dR Rawr ; (5) 


| Jiua petienus sto cucTembl 2ocraTouHO npouHTerpupoBaTb MepRoe ypaBHe- 
Hue, nocuie uvero U un V naliqytcsa KBayparypamu. Kauecrseunaa KaprHHa moBe- 
JeHUA WHTerpaIbHbIX KPMBbIX NepBoro ypaBHeHHa (5) Awa cayyaa A= A, 
mpedctaBseHa na puc. 1, a aaa 
emyyant A= A, na puc. 2, mpn- h 
eM Jia A= A; Berony dh? /dR>0, 
ayaa A= A, sctony dh?/dR<0. 
Peuienna ypaBHeHul (5) npu cuta- 
ObIX MarHHTHbIX MOJIAX MOryT ObITb 
NOJIYYeHbI C MOMOUIbIO KBajlpatyp. 
Uro6pbl NOyUMTb KauecTBeH- 
ylo KapTuHy edopMaluu BOUJIH 
C TeYeHHeM BpeMeHH, BbIUHCTeHAa F 
Mpou3BpolHaA cCKOpocTH pacipo- 
CTpaHeHHA BOIH A=wu-+a no Puc. 2 
MJIOTHOCTH. Oxka3asiocb, 4TO WIA 
@=—a didp=0, a qua A=as uw a=as dNdp>0, v. e. Bonu, pac- 
MpOcTpaHsAloulHecA CO CKOPOCTHIO Q,, He JePOPMUPYIOTCA, a BOJIHbI CxKATHA, 
pactipocrpaHaolluech CO CKOPOCTAMM Q@3 M Qa, VWMeIOT TeHIeHIMIO mpeBpa- 
mlaTbca B yWapHy!lo BoHY cxKaTuA. V3 dToro culeqyeT, YTO B ABTOMOJCJIbHbIX 
pellleHuAX BOJHAM, PaCMpOcTpaHAIOMIMMCA CO CKOPOCTbIO G1, COOTBETCTBYIOT 
BpalllaTebHble PaSPbIBLI, 4 CO CKOPOCTAMH Q@, VW Q, BO3MOXKHDI TOJbKO BOJIHbI 
paspsaxKenna. 

Vcceneqopanuble pellieHH MOryT ObITb MpHMeHeHbI K peleHulo 3ayaun oO 
pacnayeHun MpOW3BOJIbHOTO paspbiIBa B MarHUTHOH TusApokuHaMUkKe HM 3aauH 
O opine, MpHteM MOpwieHb MORKeT ABUraTbcA HOO C MOCTOAHHOM CKOpocTbIO 
ui + vj + wk, mu60 c MepemMeHHO cCKopocTbio, nosoOpanHoll Takum OOpasom, 
TOObI BO3OyXKTaTb BOJHY TObKO OMHOTO THA HIM MOCeOBaTeIbHOCTb BOJIH 
TaK, 4TOObI OHH He NOrouAH Apyr Apyra. 
| B stHx sayavax, Hapay C HeEMpePpbIBHbIMH PeLICHHAMH, BOSMOKHbI PelleHHA, 
cojlepKalllve yapHble BOJIHEI. OKa3biBaeTcA, ITO B TeX IePeCMeHHbIX, B KOTOPbIX 
pelliamacb 3aqaya o BojHaxX PumMaHa, H3MeHeHHe BeMYMH Ha yapHol BomHe 
MOXHO MOYYHTb B ABHOM Bue, 3aaBat H3MeCHeHHE HallpsA2KeHHOCTH MarHHT- 
HOrO MOJIA. 

Bo3bMeM YCJIOBHA Ha ylapHon BOJIHe B CueRyIouleM Buze (*): 


2 


1 2 2 
2 — —— (H", — H”) 
; H, wail He cs P2— Prt Cr ( r2 rl 
j{o} = i lise p{—H} = Ad, ae 4 as : 
P2 P1 


1 { 


-——) (His 


‘Pe PL 


Fis asian i Avie reese try 


Bao Oespa3sMepHble lepeMeHHbIe 


H,; P, 4np; pa ee Fi (i=1 2) 
Fe ee 4nyCo%, ars 


h; = 


x 


M3 TpeX MOCJIeAHHX ypaBHeHH MOJlyYHM 


Ry Ay [(Ps — P1) + 3/2 (45 — A9)] + (h2 — fa) 


Reh |(P2 — Pr) + Yo (A? — A2)| + (2 — a)” 


i [Pa Rt — Pr) — F(R +1) (Ps — Pa) + (BEA }) te — a)? = 0. 


TlogcTaBsiAa TlepBOe PaBeHCTBO BO BTOpOe, MOJYYHM KBay{paTHoe ypaBHeHHe 
ia Pe, pela KOTOpoe Hatem Ps, Kak dbyHKkuHio P,,h,,h,. M3 nepsoro H 
TpeTbero paBeHcTs (6) HalifeM H3MeHeHHe BeIHuHH U u V 


MockoBckHH rocyjlapcTBeHHbIH YyHHBepCHTeT Ilocrynuato 
um. M. B. Jlomouocosa 17 IV 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1C.A.Kanagau, K.TIl.Ctranwkosny4, JAH, 96, Ne 3 (1954). 2771. 0.Jlag 
nay, E. M. JIungwau, Qnextpoqunamuka cnvioulHpx cpez, M., 1957. 


990 


HTorkxage Ananemun nayr CCCP 
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ACT POHOMH fl 


A. A, HAKHTHH 


HEKOTOPBIE OWEHKH MHTEHCHMBHOCTENM JIMHMM TEJIMA 
B CILEKTPAX HECTALMOHAPHbIX 3BE3] 


(ITpedcmaeaeno axademuxom B. I. Pecenxosom 18 IV 1958) 


_B cnexrpe Coumua, a Takxe Apyrux 3Be3, MH Teua, CBA3AHHbIe c Me- 
‘TacTaOWJIbHbIM ypOBHEM 2°S, JOBOsbHO ObICTPO H3MCHAIOT CBOIO HHTCHCHBHOCT 
co Bpemenem. IIpHOnmxKeHHO STH U3MeHeHHA MOXKHO pasOuTb Ha [Be rpynnEt: 
M3MCHCHHA, MpOTeKalOl[ve KBa3HCTaWMOHApHO, U ObICTpble H3MeCHEHHA B Te- 
“4eHHe HECKOJIbKUX MHHYT WIM UacoOB c NMOOrMM Makcumymom. Ha ocuose JaH- 
-HBIX (') MOXHO MpHBeCTH CeLyIONINe aHHble, XapakTepH3ylollwe U3MeHeHHeE 
smuunn > 10830 (23S—2°P) B cmekTpe ComHla, KoTOpasx, mO0-BHuMomy, 
'BOSHUKaeT B xpomMocdepe. 


Bpema, MuH. A 0 2 6 11 13 18 
MuytTencuByocTb, A 0,107 0,597 0,665 0,338 0,336 0,150 


B cnextpe Conia HaOm0faeTcH JOBObHO MHOYPO JIMHHH renua B 9MHCCHH, 
HW UX WHTeCHCHBHOCTH CO BPeMeHeM CKOJIbKO-HHOYb 3aMeTHO He MeHAIOTCA. 

EcrecTBeHHO MpeNOIOXKHTb, YTO H38MeHeHHe HHHN A 10830 B normouleHHH 
B KaKOM-TO Mepe OOYCJIOBJICHO TEM, YTO €€ HWKHHH ypoBeHb 2°S meractaOuuen, 
HW MOSTOMY TaKHe BHELIHHe areHTbl, KaK U3JIyYCHHe H CTOJIKHOBeCHHA C IJICKTPO- 
HAMM, MOryT 3€Me€THO H3MCHHTb HaceIeHHOCTb 3TOrO ypoBHA. IlockombKy aTo- 
MbI BOMOpOwa HW ApyrX 3ICMCHTOB HMeIOT MOTCHIMaJIbl HOHH3AMMH CO CBOHX 
BepXHUX ypPOBHell NpHMepHO TaKHe %e, KaK y remuA c ypoBHA 2°S, a HH- 
TCHCHBHOCTH JIMHHH 9THX ZeMeHTOB He MperepneBaloT Oo/IbLIMX H3MeHeHHH, 
TO MOXKHO OXKHMaTb, YTO HaCeIeHHOCTh ypoBHA 2°S Oyler 3aMeTHO 3aBHCeTb 
OT 9JICKTPOHHOH MJIOTHOCTH. 

Jina KOMMYCCTBEHHOH OLeCHKH paCCMOTPHM CJIeJLYIOULy!O MOJeIb: MyCTb B 
KaKOH-TC MOMCHT BPe€Me€HH B TOHKOM OOO0UKe, B KOTOPOH MOryT BOSHHKaTb 
«shell»-cneKTpbl, BH€3aMHO yBeIMUMaCb 3/IeKTPOHHad MIOTHOCTb. BolacHuM, 
Kak BcsleqcTBue STOrO OYAYT H3MCHATECA MHTCHCHBHOCTH JIMHHM TeIuA, CBA- 
3aHHbIe c ypoBHeM 2°S. C OMHOM CTOPOHbI, OHM MOMKHbI YBCIMUYNTBCA BCe]- 
CTBHE YBCIMYeCHHA UMCa peKOMOMHallMi, a c ApyroH — yMeHbIINTbCA BCe]- 
CTBHe yBeIHueHHA UNca yqapoB II poga, nepeBOAAWIMX ATOMBI reIHA U3 CO- 
ctosHua 23S B I'S. 

Tlonoxkum, uro B MoMenT ¢ B cocroaHuH 2°S Oyler Nz aTOMOB remuA, a 
1}S—n,, 8B woHH30BaHHOM cocTosHuH n*. MeracraOuibHocTb ypoBHa 21S 
BO BHUMaHHe He mpHHuMaetca. M3ameneHHa fy M Ny OMpedeNAIOTCA Tora ypaB- 


HCHHAMUM 


| 


sa = — wep (Ts) + n*nej (Te) — netted (Te), 
(1) 
ts _ wn, (T1) + nef (Te) + nanteh (Te). 

Tlepppie WieHbl — YMCJIO MOHM3allMt C COOTBETCTBYIOWHX ypoBHelt moj, Wel- 
CTBHeEM payluallHu TemiepatTyphl T M AMOLMM W; BTOpble — YHCO pekomOn- 
Halluit Ha BCe TPHIWVIeTHbIe HM CHHTYJIeTHbIe YPOBHM COOTBETCTBCHHO, NOCJIe AHH 
WICH eCTb UUCIO Mepexosos c 2°S na 14S nox jeicTBHemM yAapos II po,a. 
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| 

V3 cucrempt (1), IpHHuMaa BO BHUMaHHe, YTO My + My + n=n— NOCTOAH- 
HOH BeJIHMYHHe, TOJIYYHM ypaBHeHHe | 
a? dng / 


Sr ci eee (a + ay) + ny (aa, — 6b;) + bcy — aye = 0; (2)) 


a, a, UT. 2.—H3BecTHbIe KOSPPuIMeHTHI, OMpeessemble U3 (1). | 
SalauM HauasbHble yCJIOBHA COrlacHO C/leJIaHHbIM BbIIWe MpeANOJIO%KeCHHAM. | 


Ouv OyyT UMeTb BHL: 


£=0, m=noy (GP) = 8 = dre (72): (3) 


8 — OTHOCHTeIbHOe yBeJMYeHHe 9JIEKTPOHHOH IVJIOTHOCTH B HavaJIbHbIit MOMeHT > 
(3aTeM OHA OCTaeTCA MOCTOAHHOM), UpHYeM JO STOO MOMeHTa [Ist YpOBHA 2 *S} 
HMeJIO MeCTO CTaI[HOHapHoe COCTOAHHe. | 

C 9THMM HavaJIbHbIMH JaHHbIMH HaXxOJHM: 


1 


_ felt — %) — 8] on, B — ki (tM) — %)] rot F | 
ee (4) 
— = (ata) FV (a—m)P+46b,_ _ ace—ber , 
isn ZRGOTaR EME OTIS. o A ae poe (9) 


k, u ky Bcerya OTputlaTebHbI; OyeM CUHTaTb, YTO Ny >a. CPopmyupl (4) u 
(5) MO3BOJIAIOT MIPHOJIM2XKeHHO OLeCHHTb BPeMA peJlakcallMH paccMaTpHBaemMore 
mpouecca. Tak Kak |k,|>>|k,|, To B (4) OyyeT cymjecTBeHeH eH, COfepxKa- 
IM B 9KCHOHeHTe ky. BpemaA ycTaHOBJIeHHA CTalMOHapHoroO cocToOAHHA 7, ompe- 
Jessetca PopMyvion 


West Sita 


B 3aBHCHMOCTH OT 9JIEKTPOHHOH MJIOTHOCTH T'. MOXKET MEHATbCA OT HECKOJIb-| 
KMX C€KyH WO rofa u Ooublue B OOONOUKaX C BeCbMa MaJIbIM KOadpdpulHeH- 
TOM JHJIIOUHH. 

B dopmyye (4) KoosdcwyHeHTs! pH sKcMOHeHTaxX OyyT HMeTb pasHble 
3Haku. IIpH uHeKoTopom 3Ha4ueHHH f = fyp) HaceJIeHHOCTh |ypoBHa 2°S 6yyner 
MaKCMMaJIbHa, TIpvueM 


{—y, \ he nt es une dba 
Pcp =In( (el ‘ YL ky (ty a) i Ye re ko (tg — a) ~ 
hy | 
(vo 9 Ro—Ry s| 
Noxp = (My — «) (1 — yo) (===) : (6) 
| 


: Ecam mpeQn0I0xKUTb, YTO ay~ a; Ne~ 10*— 108; T,~ 104 “u, corsacHo 
(*), (Te) ~ 10, 10 typ OyeT HaXOANTECA B Mpegemax or 102 no 10! cex. 
B GOomee O6uleM culyyae SvIeEKTPOHHAA MVIOTHOCTh Me MO2KeT U3MeCHATBCA CO 
BpemMeHeM. CucTema ypaBHenuli (1) Torga He pemlaerca B OGmeM Bue, OmnaKO 
HEKOTOPble MPHOJMKeHHbIe pelwleHHA Haliru momxuHo. Iycrp 


Re = é 7 
le Sf i Lez ee 

Cet ( ) 
QTO 3aKOH USMeHEHHA Me B OOoO"UKe, B KoTOpoH np t=0 n= A, HO 


3aTeM IIPOH3OUlJIla MrHOBCHHaA MOHH3alluA BOyoOpota, MWOCIe wero UCTOUHUK 
MOHH3allWu HCuUes. 
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J\1f BeIMYMHbI NM, TPH HayaJIbHbIX ycnoBuax tf =0, ny=0, 4y=An, mMpu- 
1€M fy >> Nz, MO*KHO u3 (1) Hu (7) TOMyaNTh dopmyurly 


x 2 nae rae Ped onl Se She 
Ne B ca mn We (del ee 4)" | : (8) 


B, du T. Jl. —usBecrHble moctosuuple. Jina stToro culyuad TaK2Ke MOKHO 
1aHTH typ HW Moxp. 

Ecau nomoxutb T,~ 104 uw A~ 104, TO typ~ 10° cex.; ecam A~ 108, 
[TO tip ~ 20 ceK. 

[lp 9THX YCIOBHAX Noxp OyWeT BeHYMHOKH ~ 10? — 10!. 


JlenuurpaickHH rocyapcTBeHHblit yHHBepcuTeT Ilocrynusio 
um. A. A. )Kjanosa 20 III 1958 


UMTMPOBAHHASA JIATEPATYPA 


OM on.) et, Aperd. 115, Ne 2.(1952); O.M oh ler, Ls Gold ber g,Ap-Js.124, 
Ne 1 (1956). 2 H. Zirin, Ap. J., 123, N 3 (1956). 
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Hoxraayge Anayemun nayr CCCP 
1958. Tom 121, N 6 


PH3HKA 


Uusen-koppecnonyzent AH CCCP B. C. JDKEJIENOB, B. I. MPHXOJLLEBA 
u IO. B. XOJIbBHOB 


0*->0'-MEPEXOJI B Ce?#° 


B pa6orax (*,”) cooOijatoch 0 CyUecTBOBaHHH KOHBepCHOHHOli JIMHUH, co- 
OTBETCTBYIOWeH Nepexozy B Cec sHeprueli 1909 k9B (cpequeli no 3THM JBYM 
paOotam). Corsiacuo (*,”) WHTeHCHBHOCTb STO KOHBepCHOHHOl JIMHMM cpaB- 
HHT€JIbHO BeJIMKa M COCTaBsIAeT MpHOnM3suTeIbHO 1/3 HHTCHCMBHOCTH KOHBep- 
CHoHHOK sMHHH K-1596 x28. Keantbi xe c 9Hepruelt 1695 K9B ucMycKaloTca 
MpakrwyeckH Mpa KaxKJoM pacnage La???. 

y-Cnextp La'*° us3yyanca Hamil B paOorax (°,4). B paGore (%) coo6mlaocn, 
uTo eclH mpH pacnaye Lat*® uw ucmycKaioren y-yan c dHepruel ~1900 xoB, 
TO HX HHTCHCHBHOCTb MeHDbILe 


0,0015 kpanta wa pacnag. 5 ie ea — — 
Bo3sHuksi0 mpeqnomoxenne, 7a ve 
He COOTBETCTBYIOT JiH KOHBep- \ Jonas 
cCHOHHBIe 3neKTpoHb! K-1909 ? : i. Lie 
mepexo Me@xKTy Bo36yKeH- | : 
pexony y y ‘Ag ee | | 


HbIM cocrosHHeM Cel?? 1909 K9BO = R Sciate 5 
(© KBAHTOBbIMH xapakTepH- / i 
cTHuKamMu O*t 4 OCHOBHBIM COCTO- 


+ ~ be 
aauem (TaKxKe 0"). 7000 7400 7600 #200 «e60Deayce-cm 
Ja pelleHua sToro Bompo- (i 


‘ 


€a MbI NPOH3BeJIH TIWLATCJIBHOE = pyc, 1, Yuactox y-cnekTpa Lal4°B patone 1900 Kos. 
u3yueHHe ‘y-CcliekTpa bat eer TlyHKTHpoM MpHBefeHbI «xXBOCTbY) y-HHH 1996 au 
palione sHeprui 1900 kos. Hs3- 2343 + 2515 kop 

MepeHHA MpOH3BOAWJIMCb Ha 

y-cllekTpoMerpe THMa pHTpoH (°). B KayecTBe HCTOUHHKa MPHMeHAaCb OKUCb 
qautana, oOyyeHHad TeMJIOBLIMH HeHTpoHamH. HauyabHad aKTMBHOCTb mpe- 
mapata coctaBiana 2,8 Cu. 

PesysbTaTbI H3MepeHHH (3a BbIVeTOM (bOHa, KOTOPbIM COCTaBIAJ B STOH O6- 
nactu ~0,8 umn/MuH.) mpeactaBeHbl Ha puc. 1. B macuira6e pucyHka NHKY 
y-nunnu 1596 K9B cooTBeTcTByer opquHaTa~ 1000. OKcnepHMeHTabHble TOUKU 
oxwKatTcA Ha WwiaByylo KpuBylo. HuKakou Y-sIHHHH B patone sHeprun 1800— 
2000 K3B He HaG10aeTCH; BbICOTa MAKCHMYMA€, COOTBETCTBYIOMEO Y-JIMHHH C VH- 
TeHcuBHoctrbio 107% KBaHTa Ha pacmay, Ha puc. | paBHAnacb Obl euHULe. He- 
KOTOPbIi U3ObITOK SICKTPOHOB OTa4yH MO CpaBHeHH!O c (OHOM OOycOBeH 
MpaBbiM cnayoM oT cHbHOH y-HHuM 1596 K9B HM JIeBLIM OT CaObIX Y-IMHHH 
2343 u 2515 K9B. ; ; : 

Jina OWeHKM BKJlajla OT 9THX JIMHHH B MHTepecylOleM Hac paione SsHeprul 
MbI IIPOHSBeIM TUATeJIbHOe U3yueHHe *opMbI JeBoro Cciajla {-JIMHHH 2760 K9B 
Na”! u opmbl mpasoro caja y-JMHuH 1331 K9B Co®. Cnagbr smn 1596 u 
934342515 K9B, ONCHeHHbIe MO YKa3aHHbIM JaHHbIM, W300paxKeHbl Ha puc. | 
(nynktTup). Mx cymMMa COoTBeTCTBYyeT 9KCMepHMeHTaJIbHOH KPHBOH. 

Takum O6pa30M, HHTCHCHBHOCTb y-sryueHh ~ 1900 k9B, eCJIM OHH HMeroTCH 
Booomle, cocTaBsineT MeHee 4-104 KBaHTa Ha paca. ITUX aHHbIX, COBMeCTHO 
C JjanHprmn pador (1,2) 06 HHTeHCHBHOCTH KOHBepcnOHHOH smHuH 1909 kop, 
JOCTATOUHO JIA 3aKJIOUCHHA O TOM, UTO Mbl HMeeM 3JeCb Leo C 0*-+0*-nepe- 
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XoJOM. OHaKO B YKa3aHHbIX paOoTax M3y4aJicA BeCb CJIOXKHbIM CNeCKTP KOH- 
BePCHOHHBIX a1eKTpoHoR La‘*? u wHTepecylouje Hac JIMHUM He yAeMANCCh cre- 
wHabHoro BHuMaHHA. Tlosromy AIA NOATBepKAeHHA HaIMYMA JIMHMM K-1909 
vu 6oulee TOUHOFO OMpeMeNeHHA €€ HHTCHCHBHOCTH MbI MPOMSBeIM UCCeLOBaHHe 
*KeCTKOH YaCTH CMeKTpa KOHBepCHOHHEIX aeKTpoHOB La™? Ha JByx {-cmeK- 
TpoMerpaX THMa KSTPOH, Ji06e3HO MpeLOcTaBJCHHBIX Ast ITOM We B Halle 
pacnopsxKenne A. A. Bammaospim (Jle#Hurpanckuu yuuBepcuter) H K. A. Ppo- 
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Puc. 2. YKectkad uactb cmextpa (10200 > He > 6400) KonpepcHoHBEIx 93J1eK- 
TpoHos Lal4°, Buusy —cneKTp, MouJlyueHHblit Ha KaTpoHe JITY, ppepxy — no- 
JIYYeHHEI Ha K9TpoHe PayueBoro unctutytra AH CCCP 


MOBBIM (Payuesbiit uHcTuTytT AH CCCP). B o60ux cayyax HCTOUHHKOM CJLYKHA 
La°, BbIeIeHHbI M3 pacTBopa, cogep»Katlero Ba‘*?. Pesybrarbl OMbITOB 
MpHBOLATCA Ha puc. 2; cyulecTBOBaHNe suHH K- u L-1909 HecomHeHHo. Ycper- 
HeHHawA SHEprua Nepexofa coctraBasaer 1902 k9B. OTHOMIeHHe HHTCHCHBHOCTer 
Ki902/K 1596 0,220 (cpeHAA MO BceM CepHsAM ONIbITOB). 
umn/mun. YuUTHIBAA NOJIYYeHHbIN B Hallux OMbiTax 
#2910 BepXHHH peleJI] WHTeHCHBHOCTH  y-s1yuen 
ia y |__| 1902 xsp (4-104) m usBecrHprt aaa nepe- 
AX xoqa 1596 k9B KosdcpuuueHT KOHBepcul (°} 
0 % ax =6,9-104 (nepexog Tuna E2), moxHo 
=, ONpeweHTb HWKHHH mpeyel Kosddpulveura 
KOHBepcHu Nepexoya 1902 K9B. Oka3piBaerea, 
6 %K-1902 >> 0,38. Tako Ooubulol KosdbpunventT 
W300 HY00 300 eayce-cm KOHBepCHH MO%KHO MOMbITaTbCA OOBACHHTS 
"p BbICOKHM NOPAXKOM MyJIbTMNOIbHOCTH (> 10), 


ee Anerte So Se eee Ho B 9TOM Culy4ae MbI HMeJIH Obl H30MepHbIit 
, a B OOJIaCTH 10 
> He > 10900, nonyuesupii na K9T- 7 PORE IG) BPR ea a oe 


pone JIPY Mexyly TeM, CKopocTb cueta Ha MHuH K-1902 

: yOpipaeT c TepHotqom T= 38 uac., 6H3- 
KHM K epoxy momypacnaga lLat*®? (T = 40,2 aca). Ocraerea cyenath 
BbIBOJ, 4TO epexog c sHeprveH 1902 x9B B Ce™”° spaaerca HoBLIM 0* —> 0t- 
mepexowom. Oruouienue «x/x, MIA STOrO Mepexoya cocTaBasaer 6,33. 

IlonyrHo Mer vicKaim um oOnapyxum K- u L-KoHBepcnouHbre JmHuH, 
COOTBeETCTBYIONIMe HalieHHbIM Hamu B padote (*) y-suHHH 2343 u 2390 
K9B WM y-JIMHHM 2515 K9B (pwc. 2 u 3). VWurencusnocrn K-suuuit cocran- 
amor 4,5-10%, 0,22-10%n21 - 10° coorsercrBeHHo oT UHTeHCHBHOCTH 
K-1596,a (%«/a1) 9343 =6 ,56 u (ax/o1)0515=6,28. B tab. 1 IIPHBeJ[eHbI SKCHePpHMeH- 
TaJIbHbIe HM TeopeTHyeckne (°) KosdpuIMeHTbI KOHBepcun Ha K-oG6omo0uKe JIA 
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oo T€pexXOJOB. TouHocta SKCIEPHMCHTaJIbHbIX 3HAaYeCHHH MbI OILCHHBaAeCM 
B 0. 


Ta6auma 1 
MyJbTunouIbHOCTb Nepexoyon c aHepruelt 2350, 2525 u 2910 xan B Cel? 


) 9 - 

Kona (cpene S °K reap) ©) 

Hee no pa6o- 7 BuiBpod O MyJIb- 

Eee oe S THIOJIbHOCT H 

hy, K3B y Jedi B2 E3 E4 M4 M2 
2300 3, 040) 17669) 3,39 )1 15 82990121 4,08 jwees2 IMs LE 
2525 Brot a eeo 2, 90 | Oo, Ula 7.16. 6,40) | 120s M1 
2910 Olt A eOr W 20243 Goel 350 12a bel 479 E2e Mult 
E2-+ M1 


CneyeT OTMe€THTb, 4YTO TepeXOJbl, paccMOTpeHHbIe B HacTOsUeli cTarbe, 
HENOCPeACTBEHHO YKa3bIBAlOT HA CYIUICCTBOBaHHe BOSOYKACHHbIX COCTOAHHH 
Cel c sHepruelt 1902, 2350, 2525 u 2910 x9B. C noMmontbIo y-cneKTpometpa 
ompeyeiAJcaA NepHoOX yOblBaHHA WHTeHCHBHOCTH y-syyeli c 9Hepruamu 868 
M 2350 K9B, OOHAPy2KeCHHbIX B paGore (*), KoTOpHIi oKasasica paBHbIM ~40 yac. 
QTO OOCTOATEILCTBO CBHJETEILCTBYeT B NOJb3Y MPMHaexKHCCTH yKa3aHHbIx 
aunui Lat, 

Bpipaxaem OnarofapHocrb A. A. Bamunopy u K. 9. Tpomopy 3a npexo- 
CTABJICHHYIO BO3MOXKHOCTb IIPOBePpOUHbIX OMbITOB Ha UX MpHOopax, H. J]. Ho- 
BOCHJIbUeBOH 3a XHMUYeCKOe BbIMeeHHe Lal? u3 pacrpopa Oapua u A. T. Jimu- 
Tpuesy u IO. A. Typpany 3a noMmollb B H3MepeHHsAX. 


Panuepprit wuctuTyT um. B. I. Xaonuna Tocrymuaio 
Axaylemuu Hayk CCCP, 30 VI 1958 
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PH3HKA 


®. H. CKPHIIOB 


A JIEPHO-PESOHAHCHbIM TFEHEPATOP, PABOTAIOLIMH 
B MATrHHTHOM TIOJIE 3EMJIM 


(ITpedcmaeneno axademuxom A. H. Tepenunem 10 III 1958) 


VnTeHcuBHoe pa3BHTHe UcCceqOBaHUl AepHOH MpelleccH B 3CMHOM MarHHT- 
HOM IIGJIC, IPCHMYI[eCTBeHHO C Ma@rHHTOMeTPHYeCKMMU IeIAMU, HadaJIOCb MOCc- 
gle Toro, Kak B 1954 r. Ilaxkapy u Bapuau (') mpeqiomxuntH MeToy HaOsI0eHHA 
CBOOOHOH AepHOH HMHAYKUMM, NOSBOJIAIOWINH B Cyyae ciaObIX MOeH B COT- 
HM pa3 MOBbICHTb HHTeHCMBHOCTb cHrHala. B 3TOM MeToye cBOOO,HaA Mmpellec- 
CHA BeKTOpa AWepHOrO HaMarHHuHBaHHA M BO3HHKaeT B pesyvibTaTe Me | 
aOaTHyecKOrO BbIKJIOUCHHA BCMOMOFaTebHOrO CHIbHOrTO Nona H", Haso#KeH 
HOrO Ha MepBOM 93Tale OMbITA MPHOAH3UTEbHO NepNeHAMKYJIAPHO 3EMHOMY MOVIIO 
H, (MOBbILeHHe MHTCHCHSHOCTH O6yCIOBIeHO OoIbIICH BeMYMHCH HaMar 
HMYMBaHHA, YCTAHOBMBIUerocd B CHIbHOM moe H* + Hy). Merogquxa Ilakxapza 
u Bapvana oOmagaer OvJIbUIMHCTBOM JIOCTOHHCTB, XaPaKTePHBIX JIA AepHo4 
Pe3OHAHCHbIX MeTOJOB B MarHuTOMeTpHu. Bmecte c TeM J))BOJIbHO CYLI€CTBeEH4 
HbIM €€ HEJOCTATKOM ABJIACTCA 3ATYXAIOUMH XapakTep CHrHasa, HaOslo,aeMo4 
TO He JOJIbIe HeCKOJIbBKHX CeKYH, YTO He TOJIbKO OOYCJIOBJIMBaeT IPepbIBHOCT! 
HaOJOJCHHA WM CPaBHATeIbHO OouIblIoe BPeMA, HeEOOXOAMMOe WIA NMOMyYeHHs 
Kaxkloro otTcueTa, HO WH OFpaHH4MBaeT MpeesIbHYIO TOUHCCTbh H3MepeHHA ac} 
TOTbI MpelleccHH (H, COOTBETCTBCHHO, HalMpA2KeHHOCTH Nous). 

IlpHHuMMHaIbHad BO3MOXKHOCTb HeMmpepbIBHCTO HaGOeHHA CHrHasa Obl: 
Jia yka3aHa K. B. BaagumupcKum (7), paccMoTpeBLIMM yCOBMA CaMOBO36yxK-} 
JeHNaA ALepHOK mpelleccHM B OOpaslle, MpeqBapHTesbHO HaMarHMYeHHOM aHTH4 
MapaJJIesIbHO 3CEMHOMY MOJO H MOMeLICHHOM B KaTYLIKY HHAYKTUBHOCTH JocTa4 
TOYUHO MOOpoTHOrO pesoHaHCcHOrO KOHTypa*. ABTOP ykKa3bIBaeT, UTO BO3MO2%XKH 
reHepHpOBaHHe CTaMOHapHOrO CHrHaJa, eCJIH B MOAOOHOH cucTeme ccyilecT+ 
BHTb HeMpepbIBHy!O 3aMeHy OOpa3sija. KoHKperHpie BapHaHTb! OCYLLeCTBJICHHA 
sToro ycTpolicTBa B (?) He paccMaTpHBaIoTCA. 

B wacroaujeH paOoTre mpeqoxeHa HM OCYIecTBIeHa Apyraa cxeMa sJepHo- 
pe3oHaHCHOrO reHepaTopa, WIA KOTOPOH XapakTepHO BBeZeHHe B MpPHeMHYtOt 
KaTylIky MOpuHh oOpasiia c yxe MpelWeccHpylOulMM BeKTOPOM AepHoro Ha+ 
MarHHYMBaHHA, OTKJIOHCHHBIM OT HallpaBJICHHA 3eCMHOFO NOMA Ha YrO MOpAAK 
90°. OrkoHeHve BekTopa M ocyulecTBuineTca TepeMeHHbIM MOs1eM pesoHaHc- 
HOH YACTOTHI C NOMOLIbIO Napbl OTKOHAIOUINX (asupyIOUlUX sAepHyt1o mmpelec-+ 
CMIO) KaTylUeK, KOTOPble MHTAIOTCA BO3HHKAIOWMM B MpvyemHoH KaTyuIKe cur-: 
HaJIOM CBOOCAHOM WHAVKUMU, YCHJICHHbIM 10 COOTBeETCTBYIOWeH BeHUHHEI **,, 


* TIpu stom JoOpotuoctTb Q vu HaMarHMunBaroulee nose H* omKHbI ObITh BECbMa BEICOKUMN: 
B OOBIYHBIX YCMOBUAX MOXKHO MPHHATS oueHKy QH*<104 spcr. Ecau Aa HaMarHMUMBaHUA HC 
MOMb3yeTCA COJEHOMA, a He MAFHUT (YTO MpesCTAaBAAeTCA Kpalihe KeNaTebHbIM IA yMeHbIe 
HMA BeCa CHCTeMbI, a TaK%Ke B CBA3H C HEOOXOAMMOCTbW OYeHb TOUHOM KoMMeHcalnn H* B Tolil 
o6sacTH, B KOTOPOlt TIpou“3BOAUTCA H3MepeHHe ca6oro Mons), BHIMOMHeHHe yKa3aHHOrO cooT4 
HOWeHHA COMpPAKeHO C HEKOTOPHIMM TPyHOCTAMH. 

** Oro ycrpolicrBo BEIMOHAeT PYHKILMH WemuoOpatTHotcasa3H. Haamune B HeM ycuuNTed# 
MO3BONACT YOBMCTBOPUTh YCIOBUAM CaMOBO3OyXKMeCHUA CHCTeMbI pH OOBIUHEIX BeMUHHAX a 
M MCMOMb30BaTb OOPa3sell, KOTOPbIit B MCXOMHOM COCTOSHMH HaMarHuyeH mo noo. Bo3smMoxH 
TakxKe MMTaHHe (pasMpyloulMx KaTylleK OT BHeLIHero HCTOUHUKA. DTOT BapMaHT, TakxKe ocylke+ 
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[enepupyemaa uacToTa aBTOMaTHY¥eCKH CJICMHT 3a HallpAXKeHHOCTBIO H3Meps- 
CMOrO MarHHTHOFO MOJIA, HW JIMWUb IPH 3HAYHTEIbHbIX CFO H3MCHCHUAX CTAHOBHT- 
cH HeEOOXOJHMOH CpaBHHTebHO rpyOaa noscrpolKka mpuemHoro KOHTYpa. 
IIpunuunvaibHad cxeMa JaTuNKa sJlepHo-pesoHaHcHoro reHepaTopa mper- 
cTaBieHa Ha puc. |. [lpn nporexaHun oOpasiia (BosbI) yepes HaMarHHyMBato- 
Mylo KaTyuiky HT ycTanaBuBaerca aAepHoejHamarHHurBaHie M, mponopun- 


vr 


Puc. 1. Bpepxy — cxema aTunka sjepHo-pesonancuoro renepatopa. O6pasen (Boxa) 
TeyeT CieBa Halipaso. H — HamMaruuunBalollad KaTyuika, HK —ee Kommencupyn- 
mue OOMoTKH,  — dasupyroulwe KxatywKu, /7 —npnemuaa xKatyuwKa, IK — ee 
KOMNeHcupytoulwe OOmorkKH. JuHHad TpyOKa, coequHaloWad TouKH B u I, wa pucyHKe 
He H300paxena. Iloka3aHo pacnpeseseHve MOcTOAHHOrO MarHMTHOrO NOAA BJOMb ocH 
ycTpolictsa M XapakTep JBWKeHHA BeKTOpa AepHoro HaMarHuuyHBaHuA 


OHAJIbHOe CHbHOMY MOO H* + Ho. SaTem no AMHHOH TOHKO Tpy6Ke BI Bo- 
Ma WocTuraer oOactTH, B KOTOPOH JOMKHO MpOHSBOAMTECA usMepenHe MOA Ho} 
CKOPOCTb TeveHHA BbIOMpaerca MocTaTOUHO OOOH, uTOGb: BemuuHHa M He 
yenewla CHJIbHO yMeHbuINTECA. IlocKombky nome, WelicrByroulee Ha 3JI@MeHT 
o6bema oOpa3sya, upu m0O0H peanbHO JocTHxKUMOli CKOpocTH TeyeHua Oyler 
Me€HATECA alMaOaTuueckH, B ToUKe / BekTtop M HanpaBueH BXOTb cma6oro no- 
aa Hy. Jlanee, BO BPeMA JBWXKeHHA MEKLY dasupyIouluMU KaTyuIKaMH PP ux 
noe Mp MpaBuJIbHO MOLOOpaHHOH aMMIMTYAe ONpOKHAbIBaeT AepHoe HaMar- 
HMuveaHHe Ha yrom MopsyKa 90°— TOUHO Tak Ke, KaK 3TG HMeeT MECTO B Me- 
Tole cmMHOBOrO 2xa. BO3HHKINaA MPH STOM MpelleccuA, MOcTeMeHHO 3aTyxXaa, 
MpoylomKaerca BO BPeMA MpOoTeKaHHA Yepes MpHemHy10 KaTyuIKy /7,4TO Hu OOy- 
CJIOBMHMBaeT HHAYUNpOBaHve B HeH HeMpepbIBHOrO CHrHasa. 

8B ocyulecTBIeHHOM BapHaHTe mpHOopa cCkOpocTb TeYeHHA BOb paBHa 
320cm?/cex, H* ~ 400 spcren, oO6beM BHYTPH HaMarHHYHBalolleh KaTyWKU 1600cm* 
WH BHYTPH mpHemHoli 600 cm*. Komnencauua noma H* B mecTe pacnojoxKeHnsa 
TpHeMHol KaTYUIKH OcyllecTBAAeTcA Tpema OOMoTKaMN (HK), coeqMHeHHbIMH 
MOCNeLOBaTeIbHO MexKAy coOoh u c HaMarHHyHBaloMleH KaTyIIKOH. Onn pac~ 
CUHTAHbI TAKUM O6Pa3s0M, UTOObI OcMaOUTh Mose B WenHTpe He Oosee YeM Ha 20%, 
HO CJlelaTb paBHbIM HYJIIO JHMObHbIM WM OKTYNOJbHbIM MOMECHTHI BCeH CHCTEMBI 
B lenom. IlockoJIbKy MYJIbTHMOJIM YETHBIX NOPAKOB OTCYTCTBYIOT B CHIY CHM- 
MeETPHH, TMepBbIM HECKOMM€HCHPOBaHHbIM MOMeHTOM sBJseTca 32-nomb. IIpu 
HCNOJIb3OBaHHU HeCJIOXHOH CHCTEMbI IOCTHPOBKH OK@3aJIOCb BO3MOXKHbIM CHH- 
3uTb nome H* wa paccrosuuu 150 cm of WenTpa HaMarHuyMBalouleH KaTYUIKH 
HO CTOTBICAUHBIX Joe Spcrefa. 

Anasoruunolt cucreMolt KoMMeHcupyrolux oOmoToK (/7K) o6malaer u mpu- 
emHan KaTyuika. C MX MOMOUIbIO yyaercA B 20—25 pa3 CHH3HTb YYBCTBUTEIb- 
HOCTb YCTpolicTBa K BHEWHMM MarHUTHbIM ToMexaM. [lonoxeHne cbasupyioulnx. 
KAaTYIUeK MOOupasloch TaKHM OOpasom, aTOOBI UX IpAMadt HaBOKa Ha MpHem- 
HYIO KaTyWIKy Obla 10 BO3MOxXHOCTH Malo. IIpu 9Tom oOpaTHas CBASb 3aMBI- 
KaeTCH MpakTHUeCKM JIMIb Yepes AMepHy!o Mpelleccuio B TeKYIeH BOLE. 
CTBJICHHBI B HacTosler paOorte, MeHee yqo6en, TaK Kak IIPH H3MCHEHHAX HAaMpAMCHHOCTH Mar-- 
HUTHOTO Moun Tpe6yeTcH BecbMa TOUHAA (10 Joule repita) MoxeTpolika uacToTel Pasupyroulero 
cCuruaJla. 
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IIpu ucnbiranuax renepatTop paOotat BiOHe YCTOHYMBO, IpH4eM OTHOLIeH! 
curHala K WYMYy B HeKOTOpbIX ombirax Jocrurano 20. IIpu sampikanuu Len 
oOpaTHoli cBa3H HaOmIOJaeTca XapakTepHbiit mpollecc camoBo30yxAenna. IK 
CKOJIbKY, OJHAKO, TeKYIad BOJa cO3faeT HEYTO BPOMe JIMHHU 3aepKKU, BKK 
YeHHOH B STY WeMb, YCTaHOBJICHHe AMIMVIHTYAbl 3AHHMaeT HECKOJIbKO CeKYH] 
T. €, IMPOHCXOAUT HeCpaBHeHHO MeWIeHHee, YEM B OOBIYHOM pakMouacTOTHOM I¢ 
Hepatope. Uro *xe-KacaeTcA YacTOTbl CHrHaJla, TO OHa cieflyer 3a U3MeHE 
HHAMM Moa Hy WpakKTHYeCKH MOMeCHTAJIbHO. 

Ha puc. 2 npuBeeHbl TPH CHHMKa CHTHaJIOB AepHO-pesoHaHCHOrO LeHepé 
Topa, NOYYeHHbIe Ha WIeHPHOM OclMINOrpade pH Malo CKOpocTH ABUxKeHU. 
TWICHKH (OTICJIbHbIeE NepHOAbI curHala He paspemlaioTcA). Ha ofHOM H3, HU 
TIpeAcTaBJIeHbI KOeOaHHA B CTalMOHAPHOM pexkume *, a Ha ABYX Apyrux — 
TIpOlecchl, MPOHCXOMAMHe NO BLIKJIOUCHHM WH BKJIOVCHHH HaMarHuunBalolser 
uu dbasupyloulero noma. Kak wu cleqoBasI0 OKULATH, BO BTOPOM culyyae 3aTyxa 
Hue M HapacTaHve KoseOaHul MpOHCXOAUT 3HAYHTeJIbHO OblcTpee, YM B MepBO! 
(ecddbeKTHBHCe 3HayeHHe TJ, BKOUaIOWee B CeOA BJIMAHMeE PeaKIHH KOHTYpa 
3HaUHTCJIbHO MeHbIIe, 4eM 7). 

B 3aksOUeHHe aBTOP BbIpaxkaeT HCKPeHHIOWN MpH3HaTesbHocTb A. B. Mewp 
HuKoBy, A. A. Mopososy u M. M. Bpanuesy, ocyliecTBHBLIMM MCHbITaHHA aAyep 
HO-pesoHaHcHoro reuepatopa, u M.A. Jlenucosy u C. B. Maptouxuny, npHHaB 
IMM yUacTHe B H3POTOBJICHHH OTJICJIbHbIX eFO Y3JIOB. 


HayuHo-ncceqoBaTebCKHM (usHuecKUl HHCTHTYT Ilocrymuao 
Jlenuurpayckoro rocyapcTBeHHoro yHMBepcuterTa 24 II 1958 
um. A. A. )KqaHosa 


UHMTHPOBAHHAA JIMTEPATYPA 


Pa rd,R. Varian, Phys. Rev., 93, 941 (1954). * K.B.Bacnqumup 
ck, KOTO, 33, 532 (1957). 


* 
2 CHMMKH Cle/laHbI pH NMTaHHM (basHpylolkux KaTyuWIeK OT BHeLIHero MCTOUHHKAa, He: 
OTP USMCHCHHA YaCTOTHI KOTOPOFO CyMleCTBeHHO BAMAIOT Ha aMIWTYy cHrHasa. IIpu ue: 


NOMb30BaHHM CXEMbI C OOpaTHO! CBA3bIO AMIMTY a TeHepupyeMBIxX KONeOaHHii craHoBUTcA elle 
3HAYHTeIbHO ycToliunBee. | 
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Ayra BxA. 


Puc. 2. CHUMKH CHrHawa, NOJy4eHHbIe Ha WvieHPHOM oclMorpade mpH ckopocrn 
mieHKH 10 mM/cex. / —HenpepbiBHbIit CHrHaJI, 2 — BbIKJIOUeHHe MH BKJIIOUeHHe 
HaMarHHYABalollero MOA, O— BbIKMOVeHHE HU BKNOYeHHe (pasHpyloulero CHrHasa 


Hornxagn Anxagemun nwayr CCCP 
1958. Tom 121, Ni 6 


TPEO@H3HKA 


tO. TI. HEMPOYWHOB 


PE3YJIBTATbI CEMCMHYECKMX HCCJIENOBAHUM 
HA YEPHOM MOPE B PAMOHE r. AHATIbI 


(ITpedcmasaeno axademukom JI. H. Mep6axoeoim 23 IV 1958) 


M. B. Myparos mpuuien k BbIBOAY, YTO B YepHOMOpcCKOli BHaZNHeE TIPOHCXG- 
(MT MpeoOpasoBanue 3eMHOM KOPbl KOHTMHEHTAIbHOrO THNa B OKeaHHUecKuil 
*). Nox Boyamu Uepnoro mops cxKppirbl vactu crpyxtyp Kapxasa, Kpsima nu 
JaiKaH, O B3aMMOOTHOIMECHHM KOTOPbIX, KaK M BOOOIe O rIyOHHHOM cTpoeHHH 
‘CPHOMOPCKOH BMaMHbl, MOKA MOXKHO TOBOPUTh JIMWWb runoTeruyecku (7). Pe- 
J€HHIO 3THX BaXKHbIX JWI TeOCrHH BOMPOCOB AOJKHbI MOMOUb reo@usnyeckHe 
I€TOAbI UCCIeOBaHuA. 

_ Onnucpipaemble B HacTOAUeH CTaTbe paOoTb! OblIH mpoBeyeHbt UepHomopcKoli 
KCNCPHMECHTAJIbBHOH HAYYHO-HCCIEQOBATeIbCKOH cTaHuveH Mucrutryta oKeaHo- 
orn“ AH CCCP serom 1957 r. B patione r. AHanbl 4 ABJAIOTCA MePBbIM 9TATIOM 
MCTEMATHYeCKHX CeHCMHYeCKHX HCCeOBaHHH cTpoeHuA AHa Uepnoro mops. 
\poMe abTopa, B MOpCKHX paOoTaxX MpHHuMain yuactue M. ®. Muxuo 

I. H. Ulunnenos, a B o6pa6oTKe Matepnanosn — A. ®. Henpounogpa. PaGorpi 
€JIMCb Ha SKCHeAWUHOHHOM cyHe «<Axanemuk [upmosB» MeTrojoM mperoMieH- 
bIX BOJIH. B3pbIBbI 3apa0B Beco oT 0,4 yo 15 kr Mpon3sBOANIMCh C KaTepa. 
)TMeTKa MOMEHTA B3PbIBa TepesaBalacb Ha perucTpHpytoulee cyJHO no 
amuo. IlpenBapuTesbHO Obi NOCTAaBJIEHbI ONITHI MO ONpekeleHHIO ONTHMAJIb- 
oH rmyOunbl B3PbIBOB MpH PerucTpallMu MpeIOMJICHHBIX BOJIH. ONTHMaJIbHaA 
nyOuHa B3pbIBa H3MeHAeTCH B 3aBHCHMOCTH OT YaCTOTHOFO CMeKTpa MpeJiom- 
CHHOM BOJIHbI HW BeIHYHHbI 3apsla. 

J\ia peructpalun celicmMyecKHX BOJIH NpHMeHsAIacb almapatTypa, cocTos- 
jad H3 TPeX OCHOBHbIX 3BeHbeB: rHApodoua, ycusuTeneH u 14-m11erduoro oc- 
‘Mamorpada TIOB-14. Mcnonp3opasica MasoraOapuTHblii rHq{podou c Kopmycom 
3 OpraHMueckoro cTeKJla, BHYTPH KOTOpOro Oblula MOMeleHa Mbe303/ICKTPH- 
eckan OaTapesd u3 CerHeTOBOM COM M MpeABapHTebHbIM ycuINTeIb. CurHaJbl, 
O3HHKaloulve B THApodone MpH mpoxoxKJenuu celHicMMYeCcKMX BOJIH B BOLe, 
OlaBaIHcb MO Ka6eO Ha BXOJbI ycuuTeeH, Mle OHH OTPHAbTPOBLIBAIMCh 

YCHIMBaINCb, a 3aTeM 3aMuCbIBaHch Ha doro6ymary B ocl{uorpade. 
(a perucTpalMH MpeOMJeHHbIX BOJIH CJIY?KHJI YCHJLMTeIb, UMeIOWMH Ma- 
CHMYMbI YaCTOTHEIX XapaKTepUCTHK B AHama3oHe 5—15 ru. lia perucrpalun 
TPaXKCHHbIX BOJIH HCHOJIb3OBAaJICA CPe€HeYaCTOTHBIH YCHMHTEIb {rooca mpo- 
ycxanua 10—50 ru.) Bomubi, pacmpoctpanatollueca OT B3PbIBa AO IpHeMHUKa 
© Bose (BOAHEIC BOJIHbI), 3aMMCbIBAJIHMCb C MOMOMLbIO YCHJIMTeA C MaKCHMYMOM 
aCTOTHOH XapaKTepHCTHKN B Auama30He 50—500 ru. 

Uro6bl o6eruutb BbIeueHHe Ha CeEHCMOrpaMMaX MOJIC3HbIX BOJIH, PerHcr- 
alla B KaxkKoli TOUKe Beach OJHOBPeMeHHO ABYMHA THApotpoHamu Mo WByM 
e@3aBHCHMbIM ycuauTembubimM KaHanaM. IIpu paO6ore B MeJIKOBOAHbIX paHouax 
rmyOuHa Mops Yo 50 M) ruspodoubl omyckaJHcb Ha JHO. Peructpup youn 
opa6.1b Cros B 9TO Bpemsa Ha aKope. IIpu perucrpallun Ha OoubWUHX rryOuHax 
opaGb JOx*KHICA B Apel, a rHpooub! onycKaiHcb Ha TiyOuny OKOIO 00 M, 
TO IIpHOJIM3HTEIbHO COOTBETCTBYCT 1/, J\WIMHbI P€PHCTPHPYeMbIX Mpe/IOMJIeH- 
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HbIX BOMH B Boe. Takoe 3armyOlenue ruypocoua co3qaer HaMOosee Omaronpu- 
ATHbIe YCNOBUA Wit perucTpalwu 9THX BOVIH. [A YMCHBUICHHA MOMCX OT ae | 
HeHHUA, TeYeHHA, Wpeltba u ApyrHx MexaHHuecKUx KOIeOaHH, MepeaBaeMblx 
no Ka6emo, 20 M ruypodonxor 
jimHun (HaunHad oT rHuypodoua) 
pufaBasacb HeHTpasbHadA ILW10- 
ByyecTb B Bose. (TaKol crocod 
MOJBeCKM FHApOPoHOB BbIpadoTaH 
Ha 9KCMeAWIMOHHOM cyfHe «Bu- 
TA3b».) 

B patione Ananbl ObluIo orpa- 
6oTaHO {Ba B3aHMHO TlepmeHuKky- 
JAPHBIX Upopwis MHHOK 30 u 
40 xm (puc. 1). Ilyaxrst peru- 
Puc. 1. Cxema pacnosoxkenua celicmuyeckux mpo- CTpalwu paciloJlaraJIHcb TIOCJIC- 
(buneit. a —ceiicmuyeckue mpoduiu, 6 —u3s00aTH JIOBATeJIbHO Ha KOHIaX KaxKOTO 

npopuia, a KaTep MpousBoqu 
B3PbIBbI NO JHHUM mpotbusmsa. Takum O6pa30M, KaxKAblii MpoPpusib OTCTPeMBAaJICA 
BaKIbI, UTO OGecneyMBasIO MOJyYeHHe BCTPeYHbIX rosorpaoB MpeOMIeHHBIX 
BOJIH, HEOOXOXMMBIX [Id OHOSHAUHOM HHTepmpetaluu. MuTepBaJIbl Mex Ty B3pbI- 


QO 12 20 km 
(ee cee 


Gpemsa, Cek 
SOR On ESSaS eu 


— + 
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3 5 10 BOs 2B 25 paccroanue 
ee a7 

V = 2409 MOOR sis : 


V2= 3000 ™[cek. 


Puc. 2. Poyorpader u celicmaueckuli paspes mo mpoumto J 


BaMU ObIIM paBHbl 2—3 KM, a Hora 4—5 KM. Ha celicmorpamMax 3aperucTpupo- 
BaHO OOJIbUIOe KOJIMYECTBO MIPeJIOMJICHHBIX BOJIH, IIPAMbIe BOJHbIe BOJIHbI H MHOFO: 
KpaTHbIe OTPaxKeHHA B TOJMIUe BOI (Ha PyIyOOKOBOAHBIX yUacTKaXx), a Take OT 
PpaxkeHHA OT HWKeTeExKAaMX cloeB. JIA KOHTPOJIA YCHJICHHA alMapaTypbl He 
KaxKOH CeliCMOrpaMMe MOCIe B3PbIBa 3alIMCbIBasICA KasIMOpOBOUHbIM curHal 
oT renepatopa. PaccTrosHuA WO NYHKTOB BSpbIBOB ONpeleAIUCb MO BpeMeHt 
pacipocTpaHeHHA MpAMbIX BOAHBIX BOJIH. CKOpOCTb 8ByKa B BOJe YTOUHAMACI 
10 pe3yJIbTaTaM rwAposorMyecKuX HadsIOeHHit. 

Ilo nowyyeHHbIM MaTepvaamM OblmM nmOcTpoeHbI Toxorpacbpl mpeOMIeHHEL 
BOJIH (pc. 2 nu 3). V3-3a OoublIMxX HHTepBaJIOB M@XxKy BSpbIBaMH JocTaTOUK 
YBepeHHY!O KOPpeuiAWHIO MPeOMJICHHBIX BOJIH TO MpoHAM yaslocb mpoBe 
CTH TOJIbKO B OOacTH NepBbIX BeTyNeHHH. Ipu koppersuuu ucnoOb30BaHC: 
KMHEMATHYeCKHe HM JMHAaMMYeCKHe OCOGeCHHOCTH BOJIH. 

Ha npodune / Bpienenbt (Be mpetomMnenuble Bomb! t, uty. Bomua ¢t, umee 
Kaxkyllyioca ckopoctb V" = 3500 m/cek nw HaOmOJaeTcA MHUIb pH peructpa 
WH Ha 3anaqHOM Kone mpoduia. Bona ¢f2 mpocieKuBaeTcd HW B NpAMOM, 
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B OOpaTHOM HampaBjeHuax;: (popMa ee XoOpoulo BbIepxKuBaeTca oT B3PbIBa 
K BSpbIBy. Berpeyupie rogorpadst 3Toll BoAHBI YBA3bIBaIOTCA BO B3AHMHBIX TOU- 
Kax. Ciekyer OTMeTHTb, 4TO ODI TOJLYYeHbI NOCTATOYHO WHTCHCHBHBIe 3allucH 
BOJIHbI ¢, IPH B3pbIBaX CPaBHHTebHO HeEOONBINUX 3apaoB (2,5 Kr) Ha paccTos- 
HHH No 30 KM oT TOUKH perucrpauuu. 

_ Bouna fe Belensetca Take Ha npodpuste I/. Ee yqanocb yBepexxo pocuie- 
AMTb AO paccToAHHA 25 KM OT CeBepHOrO KoHIAa npopuia. Berpeunpie rogorpa- 
Pbl Ha STOM Mpodbue u3-3a WIOXuXx METCOPOJIOFHYeCKUX YCIOBHH He ObIIM MOWy- 


Ilo roforpadam Boul f2 nocrpoenbi celicmuyeckue paspe3bl, KoTOpble mpH- 
3€ACHbI B HWKHHX YacTAX puc. 2 u 3. Jaa nocrpoenusa rpanuun, COOTBETCTBYI0- 
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Pue. 3. Toxorpadpr u ceitcmuyeckuit paspes no mpodumo J] 
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eH BoHe f2, Oba MpHHATA CpeqHAA CKOPocTb pacmpocTpaHneHusA celicmu4ec- 


MX BOJIH B MOKpbIBalolleH Tomule V = 2400 m/cex, ompewenenHad no TOuKe 
lepeceyenua rogxorpados Bonn f1 u fe. Mcomb30BaHHblii MeTO, onpelereHua 
MeeT, KaK H3BeCTHO, HeGoubutyio TouHOcTh (-+-10%). OgHako oTMeTHM, 4TO 
KOWHOe 3HaYeHHe CpeAHeH CKOPOCTH AIA BepXHeH TOMI NOpod uccsexyemoro 
MHoua Nowyueno Take B padoTe (2) NyTeM HHTEPNOMALMH CeHCMOKaPOTAaXKHbIX 
TQHHBIX. 

| Paspe3 no npcdumo J crpousca MeTogom nosel Bpemen (?). Cpanuua R 
Apaktepu3yerca rpauMyHol cKopocTbio V,, paBHolt oKo0 5000 m/cex. Iyux- 
POM NoKa3aHbl Yacril NpeMOMAAIOUeH TPaHHIbl, NOCTPOeHHHIe MO HellepeKpbI- 


hommes oTpe3kaM ToJorpados f2 u f2 B MpeqNOOKeHHH, ITO rpaHnunas 
(OpocTb Ha 9THX y4acTKaX OcTaeTcCH HeH3MeHHOH. Tpanuua R norpyxkaercsa 
h Samay; BuuMbIli yrou ee HaKsJOHa paBeH MpHOmM3sHTeIbHO 7° Hu BO3pacTaeT 
jmecte meperu6a rpaxuust Jo 15°. Jia nocrpoeHua rpaHulbl, CooTBeTCTBYIO- 
PH BowHe f1, MaHHbIX HeJOCTATOYHO. 

| Celicmuyeckuli paspe3 no npodumo // crpowicad Tak%Ke MeTOAOM Move Bpe- 
‘H, IIPHYeM Ha OCHOBAHHM KHHeEMaTHYCCKUX WH AHHAMMYECKUX MPH3HaKOB MIpHu- 
(To, uTo BowHa f2 CooTBeTCTByeT TOoH Ke rpaHulie R. Suayenne cpeneit cKo- 
CTH B3ATO TakxKe V = 2400 m/cex. 3a ucxoqHy1o TOUKY Mp MocTpoeuHuu mpu- 
ira ryOuna rpanuubt R B Mmecte mepeceyeHuaA poduelt, onpesertenHaa no 
lopumo J. Jlonyckaercs, uro V, Hev3MenHa H paBHa 5U00 M/cek H ¥TO ABIe- 
e mpounkanna orcytcrByer. B culy BCeX yKa3aHHBIX MpeANOO%KeHHH paspes 
| npopumo //, ecrecTBeHHO, ABIAeTCH MeHee NOCTOBEPHHIM, YM paspe3 No 
lopumo /, u mosox%Kenve MpesoMiAwileH TpaHHUbl MOKa3aHO MYHKTHPOM. 
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[panuua R no Bropomy mpoduio mafaer Ha Wr; yrou mayqeHuA MocTuraes 
10—15°. 

[pu reomormueckol HHTepnperalMu CelicMM4YeCKUX Paspe30B MbI MCXOJMJII 
M3 TOYYCHHbIX 3HAYeHHM TpaHHyHOH M cpeHeH CKOPOCTH pactipocTpaHeHHs 
celicMHYeCKUX BOJIH, KOTOPbIe XapakTepH3yloT Pu3HyeCKHe CBOHCTBAa MpeJOM- 
Jiatoulero mviacTa M MOKpbIBalolWwHx ero nopoy. Mcnomp»30Baucb aHHble of 
ynpyrux cBolicrBax TopHbIxX NOpo B palione nepexoBbIx mporu6oB AJIbImMHCKOr 
TeCOCHHKJIMHAJIbHOM OGsacTH 1ora CCCP, npuBeyenuble B padote (*), u cballvab 
ube cxempl M. B. Mypatosa yma Uepuoro mopa (°). Onupasch Ha 3TH WaHHble 
rpauully R MOXHO MpeANOORKUTEIbHO OTHECTH K KPOBJI€ MOLIHbIX H3BCCTHA 
KOB cpeqHero 30MeHa (CKOpOocTb pacnpocTpaHeHHA CeHCMHYECKUX BOJIH OKOJIC 
5000 m/cex). Bae, no-BHMMOMy, 3aJleraloT PIMHHCTbIe H MeC4aHO-rvIMHHCTHIE 
OTJIOKeHHA BePXHerO MasleoreHa, HeOreHa H YeTBePTHYHOFO MepHoa, HMelIO 
Me CPeMHIOIO CKOPOCTh paciipocTpaHeHHA CeHCMHYECKHX BOI OKOWIO 2400 M/ceK 
[panula, cooTBercTByioulaa BomHe ¢, Ha mpoduse J, BepOATHO, CBA3aHAa ¢ 
OZHUM M3 MacTOB MecuaHHKOB STOM TOIL. 

Ormeuaemoe Ha mpodune / mayqenve rpaHuubl R oTpamkaer norpyxkenHe Me 
rauTukmuHopus Bonbmoro KapKasa B 3anmaqHoM HampaBenuu. Ilo Bropomy 
paspes3y (npodusb J/) MoxKHO CYAHTb O NOBEACHHH COOTBETCTBYIOMUIUX Halacto 
BaHHM }OXKHOFO Kpblla STOTO MeraHTHKJIMHOpHA B paltione Aunanbl. 


Tlocrymuato 
19 IV 1958 


UMTMPOBAHHAA JIMTEPATYPA 


*M. B. My patos, Broan. MOMII, om. reon., 32, 5, 55 (1957). * M.B.Mypd 
To 8B, Broan. MOHII, org. reon., 30, 5, 27 (1955). % B.B.Coaaory 6, Tp. Uncr. reos 
Hayk AH YCCP, cep. reogus., B. 1, 93 (1956). *10.B. Pu3sHuueu ko, IIpuxaagna 
reopusuka, B. | (1945). ® M.B.My patos, Textouuka CCCP, 2, M.—JI., 1949. 
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oxnxagpn AKkagemun Hayk CCCP 
| 1959, Tom 121, Ne 6 


TPEOPH3HKA 


Akayemuk B, B. WWIYJIEAK UH 


TOYHbIA HHTEPPAJ] YPABHEHUA OWA BETPOBbIX BOJIH 
B OKEAHE H EPO ®H3M4ECKOE 3HAYEHHE 


IIpw61mxKeHHoe HHTerpupoBanue ypaBHenusa noma BeTPOBbIX BOJIH B OKeaHe 
i”) M aHaNOrMyHOro yYPaBHeHUA, BbIBEJCHHOTO JIA MeKOBORHBIX Mopeli ((?) 
wu (7), crp. 103)) nosBonuio Ham NpOCequTb 3a pacnpeleseHHeM BBICOT 
BOJIH Ha MpOTHKeEHHM OT HABETPeHHO"O Cepera NO NOZBeTpeHHOro u MO ucTeue- 
HUM PaSJIMUHbIX CPOKOB C HaYasla paOoTbi BeTpa. JlaxKe npuOnuxKeHHBIe pe- 
MICHA YNOBICTBOPHTEIbHO COraCOBaIMCbh C pe3yJIbTaTaMM HeMOCpeACTBEHHBIX 
M3MepeHHH BOJIH B MpHPORHEIX ycoBuAx. OcHoBHbie TudipepenWHaJIbHBIe 
|YPaBHeHMA 3aNHCbIBanMch HaMH B Ge3pa3mepHoli (popMe c mocwmesytouluM 
jOmpelemeHueM MaciliTa6oB no 3aaHHbIM YaCTHbIM ycoBusaM (*). [IpumenutenbyHo 
|K BOJIHCHHIO B OKeaHe ObIIO yCTaHOBJeHO, YTO OespasMepHas BbICOTa BONH 7 
‘CBA3aHa C Oespa3MepHbIM BpeMeHeM + u OespasMepHbIM paccTosHuem & oT Ha- 
|BerpeHuHoro Oepera (MIM HaBeTpeHHOH rpaHHUbI WTOpMOBOrO paliona B OKeaHe) 
| ypaBHenuem 


An] Ot = 1 — y— YO / 08. (1) 
HeyaBuue uccieqOBaHuaA ypaBHeHHH NoLOOuHOro THNAa (TaK Ha3bIBAeMbIX KBa3H- 
\THHeEHHEIX YypaBHeHHH), mpousBegeHHple A. H. Tuxonoppim u A. A. Camap- 
jckum (°), JaloT BO3MOXKHOCTb MO-HOBOMY NOJOHTH K ypaBHeHHto (1) xu nOKa- 
(3aTb, 4TO eFO TOUHbIM MHTerpas BNOMHE OMpeseAeTCH TeMH TOUHBIMU pelie- 
| HMAMH, KOTOpPHle ObWIM paHble HaHeHbI HAMM MPKMeHHTELHO K JBYM npocrTbIM 
/ycJIOBHAM: a) K pacipeyeseHuto BbICOT YCTAHOBHBIIMXCA BOJIH Ha pa3JIHUHBbIX 
| paccTosHuax € oT HaBeTpeHHoro Gepera; 6) K HapaCTaHHIO BBICOTHI BOJIH % 3a CpOK 
(paOoTbl BeTpa t Ha BeCbMa OOJIbINOM paCCTOAHHH OT HaBeTpeHHoro Gepera 
| (Teopernuecku OeckoHeyHOM). Ha ocHOBaHHH M3BeCTHOrO COOTHOLIeCHHA MexAy 
}norapudmMamu u oOpaTHHIMM runepOommyeckumu (byHKUMAMHM MOxKHO M0 (1,2) 
| 3anucaTb JIA YCIOBHA «a» 


€ = 2Ar th v2 — Qy/le. (2) 
asa ycnopua «6» padorpi (7,7) Waror 
N = 1 a Cute (3) 


Marematuyeckue uccieqoBanua (°) MOKa3bIBaloT, YTO Ha HeKOTOPOH mMvo- 
‘CKOCTH B IIpsAMOyrombHOl cucTeMe KOOpAMHaT +, & NOWKHA CYULeCTBOBATb JIH- 
| HUA paspbiBa &(t): Mo OMHY CTOpoHy oT Hee cOOmOAaeTCA ycs1OBHe «a» ONaroga- 
} pa Tomy, 4TO 3fecb Oy/Ot = 0; Mo Apyryto cropouy BcTynaer B cumy y coBHe 
«6», TaK Kak 3ecb Ov/02= 0. To merogy (°) uuerca Audpepenunabuoe y paB- 
\HeHHe JIMHHM pa3spbIBa, MOcpexCTBOM mepexoa oT Aé/At K npeneny dé&/ds. 
| Ormerum 3fecb, YTO NoceqHHH Wien mpaBoH yacTu (1) MOxeT ObiITb mper- 


craByleH Kak Plot). O6o03HauHM (yHKUMIO 7 OIM3 JIMHHH pa3spbiBa Ha 


| onHoM KOHIIe BeCbMa Mayloro oTpe3ska A€ uepe3s y(t), 4 Ha ApyroM KOHUe 
oTpeska uepes ¥(&). Torga no merogy (°) okaxeTca B Npeseve 

es dé A airyhoa (4) 
i Bn @a- nib) , 

Ha ocuHoBpaHHH eCTeCTBeHHBIX u3uyecKkuxX cooOpaxkeHHH 3amMulem, TO 
, paspbiB HaYHHaeT CBOe MBHXKEHME MO MOBePpXHOCTH OKeaHa OT CaMoro Ha- 
BerpewHoro Oepera (HH HaBeTPCHHOM PpaHHipl IUTOpMa). ee ride. 6 yer 
| IpWHATL, YTO MpH t= 0 & = 0. Kpome Toro, B (popmy1e (4) mpu 6eckoneuHO 
iManbix t+ HU & YMCIMTeIb ABJIAeTCA OeCKOHEYHO MaJIOH ‘cu nopAyKa m0 
k CpaBHeHHIO CO 3HaMeHaTeseM. SHaUHT, de/d« = 0 npu + = 0. a 
| 


| 


| 

| 

PasOuBaa BpeMA t Ha MaJIbIeC MPOMCKYTKH, PaBHBIe 0,1, MBI MpOHHTEr PH 

popamu (4) moO mpHOmmKeHHOMy UHCMOBOMy MeTOAy Oumepa — Kowm (°). 

OGuapyxXusOcb, 4YTO Mp MoxxXofe cepa M cmpaBa K HaWMeCHHOW JIMHMM MCIIbE 

ThIBAIOT pa3pbIB TOMbKO Oy/Ot u Oy/OG, a | HSMCHACTCH HeMPePbIBHO. TUM 

co3maercad BTOpoli— 6oulee TOUHbIH — cnocoO NocTpoeHHA, KOTOPbIM OCHOBAaF 
va ()H3M4eCKOM CMBICIe ABJICHHH: 

1. Ha HauambHoli crauu BOSHUKHOBCHHA BeTPOBbIX BOJIH axe OYeHb O1K3- 

KO K HaBeTpenHomy Gepery elle H€ MOXKET CKa3aTbCA HeEpaBeHCTBO NOTOKOE 

3HeEPpru, BHOCMMOH H BbIHOCHMOH M3 Ka- 

KOH-TO CAHHHUHOH BepTHKaJIbHOH MpH3- 

MBI B Tove Bob (1,”), a MOTOMY Npak- 


4 THYCCKH Ha BCEM MPOTA2KeHHA MOPA BOUI- 
| 16 HbI MOryT Pa3BUBaTbCA B COOTBEICTBUK 
£ : Cc ypaBHeHveM (3): pacxo 9HeprHu Ha 
>? eMHHILy MOBEpXHOCTH MOPA BbI3bIBaeTCH 
S08 TOJIbKO BHYTPCHHHM TYPOYJICHTHBIM 
a TPeHHeM B Bose. | 

B4 2. Pa3BuBach Cc TeYeHHeM Eee 

’ __, oO s3aKony (3), BOJIHbI Ha KaKOM-T 


O O04 G8 {2 $6 20 24 28 32 PpaccTOAHHHH , OT HaBeTpeHHOro Oeperd 
aa ycneloT BbIPacTH JIWWIb WO TOM one 


eae Yk, KOTOPad COOTBETCTBYeT  yCTaHOBHB 
at IU€MYCA BOJIHEHHIO Ha JaHHOM paccTOos- 
HUM ¢,. STO NpousoiiJer no HcTeYeHHU CpoKa 7}, KOTOPbIii OTBeYaeT OPAMHaTe &, 
Ha HCKOMOH JIMHHM paspbiBa ¢(t), BbIYepUMBaeMOH B KOOPJIMHATHOH CHCTeMe 7, ¢. 

3. Ilocme storo Ha MpoTaxKeHuH &, OT HaBeTpeHHoro GOepera Oyler cyuyecr- 
BOBaTb YCTAHOBHBLUeeCA BOJIHeHHe, a CAMO NPOTH2KeHHE ¢, OyeT HeNpepbIBH 
YBeJIMUMBaTbCA C TEY€CHHEM BPeMeHH, TOCKOJIbKy BCe lable HM lable oO} 
HaBeTpeHHOro Oepera cTaHeT HacTyMaTb CBOero pola «HacbILeHHe». 

4. B utore MMHUA paspbiBa &(t) OMMMeT 3aKOH NOCTeNMeHHOrO MpOABHKeHHA’ 
cBoeoOpasHoro «ppoHTa» OT HaBeTpeHHoro Gepera B oOTKpbiToe Mmope. I[losazu 
TakOro «PpoHTa» Oyler ycTaHOBUBIIeecH BOJIHEHHe, XapakTepu3yemMoe ypaBHe- 
HveM (2). Bnepeau «ppouta» BbICOTa BOJH OyeT pacTH MoO 3aKOHY, ONHCAHHOMY 
ypaBHennem (3). 

_o. B TouKax, JlexKallMX Ha CaMOM «poOHTe», BLICOTa BOJIH JOJKHA OHO3HAU- 
HO OMpefesaTbca HM m0 (2) u no (3), a 9TO OCyMlecTBAMeTCA, Kora € B (2) u 7 
B (3) calyKaT KOOPAHHATaMM OHO H TOM %e TOUKH Ha BCMOMOTAaTeIbHOH Ha- 
rpamMMe — Ha JIMHHM paspbiBa €&(t). 

VimenHo Ha TaKOM OCHOBaHHM TocTpoeHa siMHHA &(t) Ha pac. 1. SanaB- 
IUHCb OMPeeIeCHHbIM 3HAYEHHEM +, MbI HAXOAMIN No (3) COOTBETCTBYIONIMe 3Ha- 
yenua 7. [loqcrapuB nomyueHHy10 BeMUMHY 7 B (2), ONpeemAIM TO paccTos: 
Hue § 0 HaBeTpeHHoro Oepera, HA KOTOPOM 7 COOTBETCTBYeT y CTAHOBUMBINIEMY CA 
BowHeHHIO. Mybimu ciopamu, Ha puc. | no ocu aOclucc OTO*KeHbI BbIOPaHHble 
3HAYeCHHA BPeMeHE t, B MpOMONxKeHHe KOTOPOrO «PpoOHT» ABUTaJICH B OTK PbITOE 
MOpe, a Mo OCH OpAuHaT — paccTrosHuA €, Ha KOTOPHIe «<*PpoHT» ycneBaw OTOHTH 
OT HaBerpeHHoro Oepera 3a Bpema +t. Kpupas & (ct), MocrpoeHHad TakuM oOpa- 
30M, COBNayaer C HaleHHOH TYTeM UHCJICHHOTO HHTerpHpoBaHua (4). 

Pacnojlarai BCNOMOraTesbHOM KpHBOH puc. |, Mocrpoum B AuMeTpu4yecKor 
IIpOCKUMH MOBePXHOCTb Y (&,%), KOTOPad acT reomMerpHyeckoe mpecTaBeHut 
TOUHOrO MHTerpala ypaBHeHua (1): Ha puc. 2, re nog ocamu € u + mpocrapse 
Hb Weble 3HaYCHHA COOTBETCTBYIOUIUX BeIMYHH, a MPOMEXKYTKH pasOuTHI HE 
oTpesKku 0,2; Takue 2e OTPe3KH OTMCYEHbI TOUKAMH Ha OCH 7. Kak BULHO U3 puc. 2 
3TO BECbMa HHTeEPeCHad MOBEPXHOCT, pacnafawlllancd Ha [Be WHJIMHApHueckue M10: 
BePXHOCTH, KOTOPble MepeceKaloTca M0 JIMHHH ABOAKOU KpHBU3HbI OK. 3acraBaas 
BEPTHKaJIbHY 10 NIPAMY10 (MapaJIeIbHY10 OCH 7) CKOb3UT 110 WHHUM OK, nomyunn 
TPeTbIO IMIHHAPHuecky!O MOBEPXHOCTb, MepeceKalollylocd Cc KOOpAMHATHO! 
mulockocTbio €t no KpuBoH OK’. Jlerko Buyetb, uro OK’ — 9To BcnomoraTeJb 
Hast KpHBas € (tc), mepenecenuas cioflac puc. | (Ho npu Apyrof opneutaun ocel 
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lina é). Suaunt, walienuasa ua puc. 2 mopepxuHocrtb 4 (€,%) c H310MOM To JIMHEH 
OK AacT NOIHOe WpelcraBmenue o MusHyecKOM cMBICe Oe3paSMePHBIX BBICOT 
j BOH vi: ceBa OT peOpa OK nexur OOnactb ycraHOBUBUIMXca BOTH, a cmpaBa 
| oT OK — o6snactb Bom, HapacTalouluX BO BpemeHu. Ha Bcex paccToAHHAax OT 
|) HaBeTpeHHoro Oepera & Hapacranue y user no OAHOMY HM TOMY Ke 3aKkoHy (3), 
HO OHO 3aKaHuMBaerca TeM paHbille, yeM MeHbUTe £; mpm JlabHeluem yBenu- 


| TeHHU t BbICOTa 7 OCTAeCTCA HeH3MeHHON, Kak NOKa@3bIBatoT JIMHUH, Tapa dtIeJI b- 


Puc. 2 


|) ble ocH t Ha puc. 2. Cromb %Ke yHUBepcaleH 8aKOH pacmpeJeneHnua BbICOT 
| yCTAHOBHBLIUMXCA BOWIH (2): BCe BEPTHKAJIbHbIe MJIOCKOCTH Ha puc. 2, Napasenb- 
| uble ocH &, Mator OMMHaKOBbIe KPHBbIe NP mepeceyenuu C NOBepXuHOcTbIO 4 (E,*), 
|HO MPH pasvIMYHbIX SHAaYeHHAX CpOKa paOoTbI BeTpa % OTPeE3KH STHX KPHBbIX 
for ocd + Zo peOpa OK HeoHHaKOBbl: 4em JoubuIe paOoTad BeTep, TEM Jase 
| or Gepera pacnpocrpaHuacbh OOaCTh YCTAHOBUBINErOCA BOJIHCHHA; 3a ee mpe- 
| MemamMu, cipaBa ot peOpa OK, Bce BbICOTbI HapaCTalOlwMX BOJIH B 3TOT MOMeHT 
| OJMHAKOBLI, KAK MOKa3bIBalOoT Ha pc. 2 NpPHAMble, Napaswembuble ocu &. Jlerko 
yOeRuTbCA, UTO BO BC€X TOUKAX HalieHHOH MOBepXHocTH 4 (€,t) Ha puc. 2 yqo- 
| BIeTBOpxeTca AucpepenuMaibHoe ypaBHenHe NoMa Bo (1). 

| Jjo cux Mop MbI uccIeqOBaIM 3fecb MOBeeHHe OespasmepHOH (yHKWHH 7; 
i Tp USMeHeHUAX WByx OespasMepHBIX apryMenToB &, +. Ha ocHoBaHuu Haute 
i) padotpr (*) ocyuecTBIAeTcA Mepexof OT STHX (BeCbMa YJOOHBIX JIA uCcTeLo- 
| BAaHHA) BEIMYHH K BeIM4HHaM, HanOolee BaxkHbIM MpakTuyecku. Mmenuo 7 
| mpeycraBaser coOoli OTHOLIeHHe BbICOTEI BOJIH B AaHHbI MOMeHT B aHHol Tou- 
|} Ke OKeaHa K TOM HaHOOJIbUIeH BbICOTe, KAKaA MOKeT BOSHHKHYThS PH 3aanHolt 
}cKopocTrH Berpa V Ha upesBbraliHO OOMbIIOM PpacCTOAHHM OT HaBeTpeHHOro 
|Oepera u vepe3 BeCbMa OOJIbIIOH CPOK paOoTbl STorO BeTpa (TeopeTuyecKH Gec- 
|) KOHE4HBIX). 

CBA3b UCTHHHOFO paccTosHuaA X OT HaBeTpeHHoro Oepera c Oespa3mepuHoli 
}BermunHol & onmpesemserca MaciiraOHbIM COOTHOWeHHeM (5) M3 padorTnI (*). 
| Caa3b ucTHHHOrOo BpeMeHH paOoTbl BeTpa ¢ c Oe3pa3sMepHOH BeHYMHOK + 
jana B MacuIraOHom cooTHomeHHi (9) B Tol xe padore (*). Tam xe nOKa3aHo, 
| Kak HaxoJuTca BTopoe MpPHOIM2KeHHE MPH BHITHCCHHM BbICOTHI BOH B pa3svIW4- 
| HbIX TOUKAX OKeaHa B pa3IMUHbIe CpOoKH. Ceuac MbI BOCIOMb3yYeMCA COOTHOLIE- 
) nuamu (5) w (9) us (4) Aaa Apyroi Wer: BbIdCHHM AO KOHIa PUSHYeCKHH CMBIC 
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IBUDKeHUA Hallero «ppouta» or Gepera B OTKpbITIH OKeaH. J\ia sToro mper ye 
Bcero BepHeMca K plc. 1, roe KpHBax ¢(t) MOKa3biBaeT, KaK MOCTENeCHHO pac- 
IpoctpaHseTca Bce JasIbuie H Jasbiie BOSeHCTBHe HaBeTpeHHOro 6epera TIpt 
pasBHTHH BOJIH, KOpo¥e ToBOpA, Kak Bce Aabule M Aasbule HaYMHaeT CKa3bl 
BaTbcn «OeperoBol acpdekT». : 

CKopocTb NposBwxKeHHA «ppoHTa» 3alaBalach yxke opMysok (4), cayAKHB 
wei Jia MpvOmMxKeHHOrO MHTerpHpoBanHA. J]A HalexXHOCTH MbI elle onpere 
auau d&/d< no KpuBol &(s), mocrpoeHHok Ha puc. |. B pesybraTe nomy4Mmact 
KpuBaa dé/dt, TakxKe HaHeCeHHad Ha puc. | M NOKasbiBalollan, YTC ye NO HC 
TeueHHu cpoka + = 1,2 Benuuuna dé/d+ Mocruraer 3HaveHHA, NpeBbIllarlouler< 
0,9, H 3aTeM MeJWIeHHO cTpemMHTcA K KOHedHOMy 3HaueHHIO (d¢/dt)~> = | 

C mpyroft croponbl, Ha ocHOBaHHH (5) u (9) us (*) MOxHO TO M3BeCTHOH Be 
auunue dé/d+ onpelenuTb npakTHuecku BaxkHy!O BemMunHy dx/dt — ucTHHHykK 
CKOPOCTh NpOABUXKeHUA «pOHTa». ITO CKOpOcTb cMepBa ObICTpO, a NOTOM Me: 
Ji@HHO Hapactaer. OnpeyeivM e€ TOJIbKO MPpHMECHHTeIbHO K KOHCYHOMY 9TAall 
PpasBHTHA BOJIH, Ha KOTOpOM macuiTaOHbIe oTHOIWeHHA x/— u t/s MeHAIOTCS 
oueHb MeqvieHHO. B uncauTeie WB 3HaMeHAaTeNe BbIPaKeHHA, MOJYYCHHOO Ha 
ocnoBanuu (5) u (9) a3 (4), OKaxKyTCA OOMLMe MHOXUTeIH, NonaBuine TyMa U3 
yka3anHblx cooTHomenui. Ilocme cokpauleHua Ha 9TH OOU\ME MHOXKUTEIM M10) 
JIY4YHM , i 

(dx 2a dé 

“dt = 0,895 dt Tavs ( 
3necb fo, cormacHo (*), O603HaaeT UACTHOe OT MeeHuA aso0BOH CKOPOCTH Haw 
60uIbLIHX BOJIH, BO3MOXKHBIX MpH cKopocTH BeTpa V, Ha Camyto cKOpocTb Y 
3yaunT foV = Cc. 

TlogcraBuM B (5) HaliqeHHoe KOHeuHOe 3HaueHHe dé/dt = 1,0. Torga oKonl 
YaTeIbHO: 


dx /dt = 0,625c. (6 


BepoaTuo, He cleqyeT MpufaBaTb cnel\MabHOrO 3Ha4eHHA BemHUMHE 0,625 
(6): ecTb OCHOBaHHA MOsaraTb, YTO OHA OTIMYAaeTCA OT '/, HIIb MOTOMY, UTO Bi 
Bce HCXOJHbIC ypaBHeHHA OalaHca SHEP BOJIH WIA pa3spelumMocTH sazauy 
B KBajlpaTypaX MbI MOACTaBIAJIM KJIaCCH¥eCKOe BbIPaKeHHe SHEPHH BOWIE! 
B jelictBuTenbHocTH 2Ke, Ha OCHOBaHMM UcceqoBanuii A. VM. Hexpacosa (7) 
M Halle paGornt (°), Halo CUMTaTb, YTO Ha KOHEYHOM 9TaMe pa3BUTHA BOA 
MX 9Heprud Ha 25% MpeBbllllaeT BeEMMUYHHY, MOyYaemyto No KsaccuyecKkol cop! 
mysie. C ApyroH cTOpCHbl, NOTOK S9HEPrHH, NepeHOCHMOM BOJIHaMU, paBeH Mpci 
W3BeAeHHIO SHEP BOJIH Ha NOJOBHHY UX Paso0BoH cKopocTH. limeHHO H3Mer! 
YHBOCTb STOO MOTOKA MPH YaJleHHu OT HaBeTPeHHOTO Oepera NMopoxaerT Mo! 
Cie€QHHH uwieH B mpaBoH yuacrH (1). CoxpaHHB MpexHIOIO BeEHUMHY MOTOKAa SHEP) 
THH, YMeHbIWHM Ha 25% MHOXKUTeIb mp c B (6). Torga oKaxetca, YTO CKO! 
pOcTb MpOABUXxKeHHA «ppoHTa» paBHa TrpynnmoBoH ckopocTH BosH. MMeHHo & 
rPpyNMNOBOH CKOPOCTbIO BOJIH 30eCb NpOABuraeTca B OKeaH «OeperoBoli adpeKT# 

Sa WeHHbI COBeT MO NpPHMeHeHHIO HOBOH TeOpHH KBaSHIMHeHHBIX ypaBHel 
HHH MpHHowy OnarogapHoctb A. H. Tuxonosy. | 


MockopckH rocyfapcrTBeHHbii + yHMBepcuTe>r Ilocrynuso 
um. M. B. Jlomounocopa 28 IV 1958 


UMTHMPOBAHHASH JIMTEPATYPA 
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Wokaangn Akanemun Hayk CCCP 
1958. Tom 121, Ne 6 
OKEAHOJIOTH A 


K. B. BEKJIEMMUIEB wu B. C. KOPOTKEBHY 
SOONJIAHKTOH MHAMMCKOrO CEKTOPA AHTAPKTHKH* 


(I]pedcmaeneno akademuxom A. A. I pueopbesoim 23 IV 1958) 


Marepuan Ais Hactosue padorsi Obi coOpaH aBTopamu Bo Bpema II pel- 

4 ca Mopckoit antapKruyeckoH sKcnequuuu Ha «OOu» B AHBape — ampeme 1957 r. 
4 Hpxke mb Kacaemca 300M1aHKTOHa, cOOpanHoro K Wry oT cyOaHTapKTHYecKoli 
| KOHBepreHwMu Mexyy 20 u 97° B.A. BowbuMHCTBO CTaHIHit pacnosaraloch 1Ox- 
} Hee 60° to. mw. Mbt npumenaau cetu J>Kegu (quamerp 37 cm, ra3 Ne 38) nu cern 
| Hancena (quamerp 100 cm, ra3 N2Ne 27 un 140). Bcero 6bi0 ucnomb30BaHO 
|} 640 mpoo, v3 Hux 550 KonMuecTBeHHEIX. Mpl paccmoTpuM ocoGeHHocTH 6uomorH- 
} YeCKHX Ce€30HOB B AHTaPKTHYCCKOM MVIaHKTOHe ** H CBA3b ero pacnpedeeHua C 
) PacMpeeeHHeM BOAHIX MaCC, B YaCTHOCTH — CBA3b (ayHHCTUYeCKUX PpaHUll 
C rpaHuWaMu BOJHbIX MaACC, BJIMAHHe CTPYKTYPbl AHTaPKTHYeCKOH AUBepreHuHU 
| Ha BOSHHKHOBCHHE MACCOBBIX CKOMMIeHHH eBdaysHU u BIMAHHE XONOAHOH Mmpo- 
| M@KYTOUHOM BOAHOH Maccbl Ha BePTHKaNbHOe pacupeereHHe 300MaHKTOHA. 
HanOouee paHHee BeECeHHee COCTOAHHE AHTAPKTHYeCCKOLO 300MaHKTOHa MbI 
BCTpeTHJIH Ha KpalineM tore y caMbIX JbgOB mog 69° 46’ wo. w., 20° 19’ B. Q. 
) 21 II. 3necb Ha noBepxHocTH ObIIO OY€Hb MHOFO HayMiHeB, riyOxe 25 mM mpe- 
) oO6aqau JIMUMHKH eBcbay3Huy Ha cTaquax calyptopis u furcilia, uw 6bl10 MHO- 
(ro HekToxer. Calanus acutusu Metridia gerlachei 6biiu B OCHOBHOM mpegcTaB- 
| JICHbI CTApLIMMU CTaWAMH Mepe3HMOBAaBIUIerO NOKOJICHHA WH MJaIUMMH cTaqus- 
(mu HoBoro. Bosee mo3qHee BeCeHHEe COCTOAHHE 300NaHKTOHA Mbl Hallliv B 
mope J[>Buca u K CeBepy OT Hero 70 60° to. WW. B aHBape u y GeperoB Jlapca 
| Kpucreucena uw Kopouesn! Mog B despae: HayniHeB Oblvio y2Ke HeEMHOTO, y 
j konenoy mpeoO6azanu VI um Maapiune KonenoguTHbIe cTaquu, sIM4YHHOK eBa- 
y3uH J Opivio Maio. BuomornyecKol BeCHOM MbI HalJIM «IBeTeHHe» CPUTOTAHKTOHA. 

| JlerHee COCTOAHHE MIaHKTOHA Mbl HallJIM B BOCTOUHOM 4acTH palionHa paOorT 
| B KOHUe AHBapsx OKOIO 59° to. WI. HB 3amaqHOH ero YacTH B KOHWe deppaia 
|} cepepHee 68° to. wt. KauanHycbl HaXOQMIHCb mpenHmyujectBeHHO Ha IV xone- 
| MOAHTHOH cTaqHH, HHOrZa OpiBalo MHOTO MOWIOAK eBpay3uuy. B espase — 
| MapTe NIaHKTOH HaXOJMJICA B JI€THEM COCTOAHHH OT 68° jo. I. MOUTH JO aHT- 
| apkTuyeckol KonBeprenuuu. Tlouru no Bcelt stToli akBaTopuu, Ha NpoTAxeHUH 
| oxomo 1600 km, HaOmOfasloch HHTCEHCHBHOe «BeTeHHe». B cepequne anpeta Ha 
| 97° B. a. Mexyy 63 u 54° 10. m. mpeo6maganu IV—V craqun konenoy H BCTpe- 
| UaaCb MOJIOAb eBcay3h.u, «IBeTeHHe» Opwio MIU Mex Ly 62° -H 63°30" 10; Ti. 
| Mexzy 63° 30’ nu 59° 30’ 1. m., T. €. B CeBepHOH vacTH «UBeTeHHA> HK CeBepy 
| oT Hero, Oblio oOOHapy2xeHO CKoNIeHHe Calanus acutus u ocoOeHHo C. propinquus 
'c uncmenHoctbio Jo 30 u 41 93k3/m%, coorBercTBeHHO. CxoHOe pacmpese- 
| MeHHe M1aHKkTCHa OblO HaliZeHO 3a TO Mepey TeM, B STHX #Ke MeCTAX ('). B or- 
WMUHe OT aPKTHYeCKUX MOpeli, B AHTaPKTHYeCCKMX MOPAX B AeTHUH OnoNorU- 
ueckHli Ce30H ObIBaeT «I[BeTeHHe», OCOOeCHHO B Hayaye eTa. Takum  o6pa3om, 
B AHTapKTHKe KOMenMofb! OGecMeyeHbl C H3ObITKOM IIMTaHHeM M0 KpaHHeH Mepe 
no IV konenoguTuolt craquu, Toryja kak B ApkruKke — ue Oosee yem Jo II cta- 
' aun. B 3anuse Onad IIptogc, rae Bonus «<SanatHoro Oa3uca» MaKCHMaJIbHaa 
| MoBepxXHOCTHad TeMMepaTypa BOAbI Oblia 2,68", WeTHee COCTOAHMe 300NMaHKTO- 
/ Ha OblWio HalijeHo yxKe B KOHLe AHBepx. B OTKpbITOM MOpe IWaHKTOH Obl B 
9TO BpeMH B JICTHEM COCTOAHHH JIMIIb B 875 KM kK ceBepy (Temmepatypa 1,5"); 
B MpOMe%KyTKe OH Obl B BeCeHHEM COCTOAHHH. JlerHee COcTOAHHe nJlaHKTOHA 
B 3auBe Onad IIpiogc He ObWI0 pesybTaTOM ycTaHOBeHUA TeMMepaTyp, CBOH- 


* Tlo matepuasam II pefica MopcKoii aHTapKTHUeCKOM okcneqaIHH AH CCCP. 
** B ompesesienuu Ppa CesoHOB MbI CileqoBaH B. I. Boroposy (?). 
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CTBCHHBIX HOPMaJIbHOMy sleTHemMy ce3soHy. BepoxTHo, e0 B TOM, TO Gostec 
TeIWIbIii 3aJIHB- OCBOOO*KAaercA OTO ba paHbile, YEM MPHMbIKalOulMe K HEMY 
¢ ceBepa OTKPBITHIeC AKBaTOPHH. | 

Konel, ieta MbI BCTpeTHJIH B KOHWe MapTa — Hauasle alpen Ha WIMPOTHOM 
paspese puMepHo m0 52° 10. mM. BAOAb AHTAaPKTHYECKOM KOHBeprenMH O14 
40°21’ B. 4. Wo o. Xepga (rae KanaHycpl Haxoguuch Ha 1LV—V crafuax u PUTO? 
IWI@HKTOHA Ob.10 Malo), a TakxKe Ha 20° B. T. Mexky 50 uw 50° 10. WI. HM Ha Q7* 
B. . — Mealy 54° u 50° 40’ 10. Wl. B Ha¥asle MapTa M B CepeyMHe alpeviA, CO 
OTBETCTBCHHO (Te y KasAHYCOB MpeoOsaganu ye V craqun, ay C. acutus 
Ha 52° 10. mw., 20° B. 2. OblIH H MOMOAbIe KOMeNOLUTHI, MO-BHAMMOMY, BTOPO! 
renepauuu). Bropoe pa3mHcxenne C. acutus B 50-x wupotax MonycKaeT 1 
Orrectay, (°). B cepequne anpeia oKxovio eqHuKa IlexTona y KPOMKH CIOL: 
HOO MaKOBOrO wba nox 64° 10. w., 98° 30’ B. A. MbI 3acTaIH JOBOJIbHO OeQHbII 
maHKtTou. Calanus acutus, C. propinquus u Metridia gerlachei Opi1u Ha V—V} 
cTaqMAX, (PHTONMMAHKTOHA ObLIO Maio. BepoxTHO, NaHKTOH HaXOMJICA 3]eCb E 
3HMHEM COCTOAHHH BCeNCTBHe HefaBHero OCBOOOXKMeHHA OTO Mba. CpaBue: 
He C OHOJOFM4eCKUMH Ce30HaMH B APKTHYCCKHX MOPAX (*) MOKa3bIBaeT, YTO ONO? 
wlorMyeckhe cesoHbl B AHTAPKTHKe H B CeBEPHOM NOJyWapHu B NpHHWuNe Cxos: 
HbI, HO AHTapKTHKa OTMIMYAeTCA OoIee CHJIbHbIM  JJIMTCJIbHbIM BECeHHe-JIETHH 
pa3sBHTHeM Boopocien. 

K cepepy oT 3emimu QufepOu, rye B patlone aHTapKTHYeCKON AMBeprenuu 
mexkay 60 n 64° to. WI. B WeHTpe IWHKJIOHHYeECKOFO BpallleHHA HMEJI MeCTO 3Ha 
YHMTeIbHbIM MObeM BO, Mbl BCTPe€THIH Y MOBepXHOCTH OoObUIMe CKOMJIeCHH 
Euphausia superba. B 9Tom mecre B cetb JxKeqH nonaganocb Oomee 50 ocobe 
epday3uuy B | mM’. Ha noBepxHocTH ObIH BUAHbI WATHa STHX PayKOB AHaMer 
pom oxono 100 m. Hogpacratomjas Momoyb E. superba o6uTaeT mpeHmMyuecTBeH 
HO B IIPpOMexKYTOUHOM TemMIOM Cc0e, aHa AHTAapKTHYeCKOH AuBepreHWuu MOLHY 
mMaeTcH K TlopepxHocTw. B HaliemM cayyae ycumeHHe MofbemMa BOX B IWeHTpe 
ILMKJIOHA BbIZBAIO CKOMIe€HHe Y MOBEPXHOCTH MOBbILIeHHOrG KOHYeCTBAa eBay 
3uuq. B AtmanTuyecKoM cekTope AHTapKTHKH CKOMJIeHHA eBCay3HuA TOK 
ObIBaIOT NPHYPOUeHbI K WeHTPaM paHOHOB C WNKJOHHYECKHM BpalileHHem BOT (4). 
J\ OWCHKN NOBTOPACMOCTH H JJIMTeIbHOCTH CYILeCCTBOBAHHA CKOMJICHHH eBcay 
3H, C TOUKH 3PeCHHA MpOMbIcla Hao 3HaTb CTEMeHb MOCTOAHCTBA MOAbeMa BOUI 
B CBA3H C IMMKJIOHHYCCKOH WHPKYyJIAWMeH aTMOcdepbl B TOM paloue. 

AntTapkTuyeckue MH OopeabHble KasIMHyCbI 10 BePTHKaJIbHOMy pacmpese- 
JICHHIO Pa3JIHYalOTCA M@Xy COOoM OAHOM BaxKHOM OcoOeHHOCcTbIO. BopeasbHble 
KaJIAHYCbI (B CeBepo-3anaqHow uactu Tuxoro okeaHa) OObIuHO HMeIOT MOHMKeH- 
HYIO YHCJICHHOCTb B MpPpOMe*KYTOUHOH XOJOLHOH BOAHOM Macce (Ha3bIBaeMorl! 
TakxKe XOJIOLHBIM MpOoMexkyTouHbIM cmoem) (°). AuTapKTHyeckue Calanus 
propinquus, Calanus acutus, Rhincalanus gigas uacro yBenuuMBaloTca B UNCIe 
MMeHHO B STOM CuI0e, a B OOVIee TeMJIbIX BOMaX BCTPeyalOTCA axKe TOJIbKO B HEM. 
ITO OblO HanOosee ACHO BbIPAKeHO Ha Oosee TEMICBOAHEIX paspesax (HanpH- 
Mep, K ceBepy oT Semiu OunfepOu). OuepuyHo, Wan aHTapKTMyecKUX pa4yKO 
OlaPONpHATHbI HUSKHE TeEMMepaTYPHI, HMEIOUIMECA Ha CPaBHUTeIbHO TeMVJIOBOL- 
HBIX Ppa3pe3aX TVlaBHbIM OOpasoM B XOJOAHOM MpoMexXyTouHOM csoe. IIpuunH 
9TOTO, BepOATHO, J@KUT B OombiUel OmMroTepMO*UIbHOCTH aHTAapKTHUeCKHX 
BULOB M0 CpaBHeHHIO Cc OopeanbubimMu. Tak, Ha MepMHOHasIbHOM paspese K ce- 
Bepy oT Semin Oupep6u Calanus acutus umen HanO6obUTyiO UMCeHHOCTE 
B TIpHOpekHOH Boe sanaqnHoro Apelkicba, umerouleh Temnepatypy uuxKe 0° ul 
COeHOCTh Hw%Ke 34,5°/,,. Jamee Ha ceBep m0 paspe3y, B BOCTOUHOM Jpell- 
(be, oH Bbite 200 M B OCHOBHOM Macce He NOJHMMAaJICA, Jep%Kacb B FrOpH30HTe 
50—100 M, B mpomexKyTOUHOM XOJOQHOM coe, HMeIOLeM Te xe TepMOoraHH- 
Mble XapakTepucTukKu. B Oowee Teno Bote B ropu3sonTax O—50 un 100—200 m 
Calanus acutus He 6bim0. Rhincalanus gigas Toxe umen MAaKCHMYM UHCJICHHOCTH 
B IIPOM@XYTOYHOM XOJIONHOM curoe. 

CyOanTapKruyeckas KOHBepreHuaA, ciyKalllad panned Tpommyeckol 
aHTHOopeas bHOH 3ooreorpaduyeckux cOulacTeH, Oba mepeceyena HaMH Ha 
40° 10. ul. To Mepuquanam 20, 29 u 97° B. a. AnTapKTuueckas KOHBepreHInAl 
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(rpanulla anTuOopeanbuolt u aHTapKTHyecKkOH OOmacTeli) — Ha 51° 1. mw. no 
MepHylMaHaMm 20° 30’ nu 97° B. OX. 

panna Tponuueckoi u anruOopeambuolt o6uacteli umena Ha 20°R. J. OUCHb 
COAHOe CTpoeHHe. Oxo0 40—42° 10. ui. Obit HalieH NOLbeM XOOAHO!! BOLL, 
3aMeTHbIM B BeEpXHHX 150 merpax *; c STOOL BoXOli NOXHMMaJICA B BePpXHHe CJIOH 
auTHOopeabubilt Calanus simillimus, waiiqenupili y MOBePXHOCTH JIHIIb B XO- 
JOAHOBOAHOK YacTH anTHOopeambHoH cOnactu. CeBepxee 40° 10. m1. npoxosusia 
ONCHb PeskaA THApOMorMyecKkad Tpanulla, 3a KOTOPOli cpa3sy ceqoBana MOLL- 
Had UryOoKaA CTpya Tensol BORbI, HACeeHHAA B OCHOBHOM TPOMMYeCKUM MWIaH- 
KTOHOM. Ipannua anTuOopeanbHoro u TponMyuecKoro wHaceneHHA Obula TYT 
OUCHb Peska. Ho k tory of 9sTo rpannubt wa cranmun Ne 256 (42° 54’ 10. u1., 
20° 06’ B. I. B aHTHOopeanbHOli OOnacTH, cpasy K ory OT NOAbema XoOsOAHOU 
BOI) K aHTHOOPeabHOMY MWIaHKTOHY Obl MpHMelaHbl TponuyecKHe BIBI. 
Hanpumep, 43 momocKoB Tam Opimu Haliqeubt: Limacina balea u Atlanta sp. 
Takoe cMellienHe pasHOpOsHbIX B 300reorpadH¥ecKOM OTHOWMeHHA BUOB WoKa- 
SbIBACT OUCHb CJIOMKHbIe THAPOMOrMYecKHe YCJIOBMA H CMelleHHe BO pasHoro 
mpoucxoxenua. Tpannua Tponmyeckol wu anTuOopeabuoli oOacreli Ha 97° 
B. X. Oblla, B oTNMUHe OT 20° B. J., MOBONBHO paBHOMepHO pa3MbITa. 

[panulla antuOopeanbHoh u autrapKTuueckolt o6macreli Ha 20° 30’ B. O. 
Oblla OU€Hb peska, HO HMema Mpoctoe crpoenue. Ha 97° B. 7. ee crpoeHne Obino 
HeECKOJIbKO cylo%KHee. Calanus propinquus, C. acutus u Rhincalanus gigas 
BCTpeyaIHCb Ha MOBepXHocTH Jo 51° 1. m. Ha 49° 35’ to. m. onM ucuesIH u3 
coa O—500 M, Bola pe3Ko noTensena, H B Heli MOABMIMCb B 3TOM C/l0e aHTH- 
Oopeabuble Bub. Ha 47° 58’ w. mw. B coe 200—500 m 6bin0 3ameyeHo nOJ- 
HATHE XOJIOAHOH BOI, HacemeHHOH C. acutus uv Rh. gigas. Jlanee Ha ceBep OHH 
wcuesJIH OKOHUaTembHO. Ha 20° 30’ B. . WIMpHHa 30HbI CMelIeHHA MeXKy au- 
THOOpeaJIbHOH HM aHTapKTHUeCKOH OGacTAMH paBHAacb mpumMepHo 215 xm, 
Ha 97° B. 1.— mpuMepHo 325 KM. 

Sooreorpaduyeckhe rpaHubl, MpOXOAAUIMe B 30HAX KOHBePreHHH, mped- 
CTABIAIOT COOOl MOMOCHI, re HMeIOTCA BUXPeBbIe JIBHXKCHHA BOLI. OTH BUXPH 
MeCTaMH BBI3bIBAaIOT MOMbEMbI XOJIOMHEIX BOX, MeCTaMH — yBeJIHYeHHe CJIOA 
NMOBepXHOCTHOH Teno Bomb. B cooTBeTCTBHH C 9THM HW MOBepXHOCTH pasyena 
M@KTY apeasamMH OTICbHbIX MJI@HKTOHHbIX 2KHBOTHBIX HE IWIaBHbIe, a MeCTPAT 
kKynoamMu WH mpoBamamu. Bmecre c TeM KaxK bi BU YeETKO OTTPaHHUeH OT BH- 
OB, OOuTaromlux B coceqHell BOJHOM macce. CmelleHve UX MeXxKy co6oH (Kak 
Ha cranunu Ne 256) pcrpeyaetca He uacTo. IpaHnibl pacmpocrpaHeHuA BUOB 
HUMEIOT CJIOXKHYIO POPMy, HO XOPOWIO CBASAHbI C TpaHMlaMH BOJHbIX Macc H 
TeM Ooylee peskH, YeM pesue TpaHeHTbl TMApomorMyeckuX XapakTepu- 
cruk. CxomHoe crpoenne Onoreorpapuyueckan Tpanulla M@Ky OopeanbHOH U 
Tponmueckoli tbayHoli umeeT B MemaruasH CeBepo-3anaqHol uactH Tuxoro oKe- 
aHa, XOTA HeKOTOpPble OTMUMA H BOSHHKAIOT H3-38 MYCCOHHOFO XapakTepa Iup- 
KYALMH aTMochepb! B 2TOM paiione (°,"). Takum o6pasoM, Bo3sHuKaeT He0O- 
XOJHMOCTb THIM3allMH pasIMYHbIX opm MearMyecKux OnoreorpapuyeckHx 
rpaHHl, B CBASH C THApoOOrMYecKOH OOCTaHOBKOH. 


WucrutyT okeaHosoruu llocrymu.10 
Axkayemuu Hayk CCCP 8 IV 1958 


3o0o0u0rMvueckHi MHCTHTYT 
Axajemuu Hayk CCCP 


WUTHPOBAHHAS JIATEPATYPA 


I iii, M.E.Buuorpagos, JAH, 112, Ne 5 (1957). Sire lie, 1) O= 
ro p asin 19, N 8 (1988) i oye eet - stad, Hvalradets Skrifter, Ne 5 (1932). 
IN. A. Macintosh, Disc. Rep., 9, 65 (1934). °M. E. Banorpazos, Tp. Uucr. 
yKkeaHon. AH CCCP, 8 (1954). *® K.B. Bexkaemuumes, Tr. W.Cemuua, JAH, 108, 
Ne 6 (1956). *K.B. Bexaemumes, B.A. By px os, Tp. Mucr. oxeanon. AH CCCP, 


27 (1958). 


* Bee rugpomormucckne LaHHble MPHBOATCA NO OTUeTY THAPOMOrMyeCKOrO OTP AA II pei- 
-a Mopekoli autapkTHyeckolt 9KCMeNHILHA (wayambHUK oTpaya — K. B. Mopourkun). 
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Jloxaxann AxayemMun HayxK CCCP 
1958. Tom 121, N 6 


OKEAHOJIOLH AA 


0. H. KOBJIEHU-MHUWIKE 


PACHPOCTPAHEHHE HEKOTOPbIX ®OPM ®NTONJIAHKTOHA 
B CBA3H C OCHOBHbIMH TEYEHHAMH 3ANMAMHOW YACTH 
THXOFO OKEAHA 


(IIpedcmaeaneno axademuxom A. A. I pueopbeeom 23 IV 1958) 


B uione — centa6pe 1957 r. B 3anaqnot uacrH Tuxoro okeaHa Obl mpo- 
Bellen 25-H pelic HayyHo-uccmeqoBaTembcKoro cyftHa Vucrutyta okeaHooruia 
AH CCCP «Bura3b»— 1-H pelic no nporpamme Mex, yuapogzHoro reopu3sHyeckorG 
rona. B mpoyloKenne Bcero pelica n3y4aicA KayeCTBeHHbIM cocTaB *uTOMVIAaH- 
KTOHA, YTO JasIO BO3MOXKHOCTh pasOuTb HCCMeMOBaHHy!0 yacTb Tuxoro oKeaHa 
Ha (uToreorpaduyeckne paliounl. 

KayecTBeHHbili cocTaB (pHTOMMaHKTOHA YUHTbIBaICA B MpoOax, B3ATHIX CeTbKy 
JiKequ v3 cro6a Box O—100M. B 3aBucuMccTH OT OoratcTBa MpoObl nod MUK 
pockonom mpocmatpuBascs o6bem oT 0,05 go 0,15 ma. 

Mapuipyt 25-ro petica (cm. puc. 1) oxBaTH B OCHOBHOM TpomnHyeckyl0 OHG 
reorpaduyeckyio o6uacTb. B cepepHoH uacTH MaplipyTa HaOm0falacb 30H% 
CMeII€HHA BO], OopeabHOH Hu TponuyeckohH oOmacteH. B coOcTBeHHO Tponuye- 
cKoH oOsacTH OblIH BcTpeyeHbl TeyeHHuA: Kypocvo, CeBepHoe naccaTHoe, Mex 
naccaTHoe H Muuyanao. 

B 30He cmelleHHA Obl BCTpeyeH PAX OopeasbubIX BHOB, TaKHX Kak Chae; 
toceros concavicornis, Ch. atlanticus, Coscinodiscus asteromphalus, Ceratium 
tripos, MH pad Tponuyeckux: Dincphysis tripos, Chaetoceros coarctatus, Rhi- 
zosolenia styliformis v. latissima. | 

Camaa ceBepHad CTaHWMA, Ha KOTOpPOH Obla BcTPpeyeHa HAaCTOAMaA TponmHs 
ueckan (lopa, pacmomoxeHa Ha 36° 19'c. wm. n Ha 147° 45’B. a. Han6omee xa: 
pakTepHbIM Aid TpomMyecKOH OOaCTH BUOM HY2KHO CUHTAaTh MepHAuHero Pyre! 
cystis pseudonoctiluca. HauwHaa c ynoMaHyTOH cTaHUMH, ona BCTpeyavact 
MOBCeMeCTHO K tory mo MapuipyTy. Ilourm moBcemecTHO OblIM BCTPeYCHbI TAKK 
Pyrocystis fusiformis 1 Amphisolenia bidentata. Pacnpocrpanenue P. fusi: 
formis OblWIO JIMLIb HECKOJIbKO OFPpaHM4eHO B OrO-BOCTOUHOM YacTH MapUIpyta| 
a A. bidentata — B toxuol. IlopcemectHo B TpommyecKoli OOacTu Oba TaKKé 
pacnpocTpaHeHa cHHe3seeHad Boopocib Oscillatoria sp. Octanbubie Bub 
yacToTa BCTpeyaeMOCTH KOTOPBIX Oblua JOCTaTOUHOH Aa Toro, 4YTO6bI MoKa3aTi 
Ha KapTe MX paCMpocTpaHeHhe, 3aHHMaJIH 30HbI, JO HEKOTOPOHM cTeneHH COB 
mayaroulMe C TEMA WH HHbIMH TEYCHHAMM TpomMyecKOH oOGwlacTH. | 

Ha xkaptax (puc. | a—e) npencraBneHo pacnpoctpaHeHHe HeKOTOPbIX BU 
OB BowopoceH. Ha Te Ke KapTbl HAHeCeHLI OCHOBHIe Teuenua (1). 

IIpuBeqenuble HuKe BHbl MOXHO pasOuTb Ha TPH rpynnyl. 

K nepsoi rpynne otHocatca Hemiaulus hauckii (puc. | a) u Rhizosoleng 
calcar-avis (puc. 1 6), pacnpocrpaHeHue KOTOpbIX B OCHOBHOM cBA3aHO c Ce 
BePHbIM MaCCaTHbIM TeyeHHeM. AHAaJIOPHYHbIM %Ke oO6pasom pacnpocrpaneHb 
Asterolampra marylandica mu Ceratocorys horrida (kaprst He IIpHBOAATCA) 

OOnacTb pacnpoctpaHenua BTopoit rpynnbl dbopM, KoTopas BKmOUaeT Pyro 
cystis hamulus (puc. 1 @) u Chaetoceres coarctatus (puc. | 2), 3axBaTbIBaerT Ky 
PpocHO, 30HY B3aHMOgelicTBHA Kypocuo u CeBepHoro naccaTHoro TeyeHHA, Te 
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uenne Munfanao u yactb MexnaccaTHoro TeyeHHA, OMOACbIBAaA TAKUM OOPa30M 
CepepHoe maccaTHoe TeyeHHe. 

K tperbeli rpynnme BuxOB npuHadiexut Planktoniella sol (puc. 1 9), koTo- 
pasa Haceaset MexmaccaTHoe TeyeHne H OOacTb, MPOMeKYTOUHY!O Mexy Mex- 


naccaTHbIM TeyeHuem u lOxKHbIM naccaTHbIM TeyeHHeM. K 9THM Ke BuaM OT-. 


Hocutca, BeposTHo, H Thalassiothrix delicatula umm Onu3KuM kK HeMy BUI, 
mpuuHATbit 3a Hero. Climacodium biconcavum, KotToppiii 3sanumaer (puc. | e) 
IIPOMEXYTOUHOE NOMOXKeHHe MEKLY MepBol un TpeTbell rpyinamu, Obl BCTpe- 
yeH B 1oro-3anayHoli uacrH Cepepnoro maccaTHoro H B 3anaqHol yacrH Mex- 
maccaTHOrO TeyeHHH. 

Caelyer OTMETHTb, UTO PpaHHIbl paCMpoOcTpaHeHHA BHACB OobIIeH YaCTbIO 


mupe, YEM TpaHHUbl HaACeIACMbIX HMH TeyeHHH . ITO BMOHe NOHSTHO, MOCKOJIb- | 


KY OT KaKoro TeUCHHA OTXOAAT OoKOBbIe CTPyH, HM BMeCTe C HHMM pa3sHOCATCA 
HacesIM1Ollue UX OpraHH3Mbl. 


K cesepy or 3amaqHol uactrn Hopok [Bunen, y Oeperos AnoHuM HM B MpH- 


Ope@xKHbIX yuacTKax CoMOMOHOBa MOps ObII BCTPeYeH HEPHTHYCCKHH KOMIMICKC © 
(puTomiaHkKToHa. B 9THX MecTax HaOIOaOCcb YCHIeHHOe PasBUTHE BOAOpocen, 


B OCHOBHOM CHH@3@JICHbIX. ClelyeT OTMETHT, YTO B 1poOax, B3ATHIX OKOIO Du- 
JIMMMHHCKOPO apxumesiara, HepHTHYecKHxX (OPM HaliyqeHo He ObWIO. 

CnucokK BUXOB (puTOMIaHKTOHa, OOHApyXeHHbI B 25-M pelice, JaeKO He 
HCUepMbIBaeTCA TMepeuHCJIeHHbIMH. KpomMe HHX, 3aCJIyKMBalIOT YMOMHHaHHA 
juatomosble: Rhizosolenia hebetata, Rh. alata, Rh. imbricata, Rh. castra- 
canei, Ethmodiscus rex, Coscinodiscus wailesii, Chaetoceros atlanticus 1. 


audax, Ch. compressus, Thalassiothrix frauenieldii — u mepuyqunen: Amphi- | 


solenia trinax, Ceratium gravidum, Ornithocercus Stenii. 

IlpeumyulecTBeHHOe pacmpocTpaHeHHe HeKOTOPbIX BHOB (UTOMJIAHKTOHA 
B TeX HWJIH WHbIX TPOMMYCCKHX TEYEHHAX OODACHHETCH, BePOATHO, cmeluduy- 
HOCTbIO YCJIOBHH, CIOXKHBIHXCA B JAHHOM MecTe H B JaHHoe Bpema. I lockombKy 
IIPHM€HCHHAH MeTOMMKA KayeCTBeHHOFO aHasIH3a MpoO mMo3sBouAeT OOHAPYy2KH- 
BaTb JIHIWIb Ooee WH MeHee MaccoBble (POpMbI, He CIeAyeT CUHTATb, YTO 3a Ppa- 


HHWaMUM paciIpocTpaHeHHA BHOB, MPeCTaBJICHHbIMH Ha KapTaxX, OHH He MOryT 


ObITh OOHAPYXKeHbI MPH Oouee TWaTeIbHOM aHau3e. IIpocro OHH TaM BCTpe- 


yaloTca pexke HIM ryOxKe, vem B coe O—100 M. Sto BHAHO, HaMpHMep, B Cy- | 


yae c Planktoniella sol., Koropasa Oblia BcTpeyeHa B 30He B3aHMOMelcTBYA 


cyOapkTuyeckol wu cyO6Tponmueckol BOHBIX Macc (*) Kpome toro, yKka3aHHble 


JWIA HEKOTOPHIX BHAOB OOAaCTH pacCMpocTpaHeHHA, BO3MO%KHO, HE OKaKyTCA 
MOCTOAHHBIMH, MOCKOJIbKY B Apyroe BpeMA B WaHHbIX MeCTaX MOFyT CJIOKUTLCHA 
HHbIe YCJIOBHA CYIMCCTBOBAHHA, OarOMPHATHbIe WIA MPeHMYLLeCTBeEHHOFO pa3- 
BUTHA [pyrux BufoB. HaoOoport, OnarompuaTHble Wwia WaHHoro Bula ycOBUA 
MOryT B Apyroe BpeMa CORKUTbCA B pPyroM MecrTe. 

B 3akmouenne cuelyeT OTMPTHTb, UTO Ha MaTepHasax 25-rce pelica MbI y6e- 
AUIMCh B OOJIbIIOM Y]€JIbHOM BeCe JMATOMOBLIX BOXOpoceH B Ka¥eCTBeEHHOM 
cocTaBe Tponuyeckoro (buToniaHkToHa. IIpuOnuu3suTrembHo mOOBMHa OOHapy- 
*KCHHBIX HAMH BHAOB IpHHaviexkasa K AnaToMeaM. IIpH sToM HeKkoTopble u3 
HHX Nloyac pa3sBHBaJIMCh B 3HAUHTCIbHBIX KONMUeCTBaxX. TakoB, HalpHMep, 
Hemiaulus hauckii, koroppii urpam pomb MaccoBoit dopmb! B CesepHom maccar- 
HOM TeyenuH. Ha rpanuue Cepepnoro naccatHoro x MexnaccatTHoro TeyeHuil 
HaOIHOaslOCb MaccOBOe pa3sBuTHe MmpesctaBuTeneli powa Rhizosolenia. 


VUuctutyT okeanosoruu Tlocrynuso 
Axajlemau HayK CCCP 8 IV 1958 


UMTHPOBAHHAS JIATEPATYPA 


. 4 Keke Borganos, B.T. Ilonos, Oruet o pa6otax 25 pelica 9/c «Burasb», 1957. 
“T.W.Cemunua, Tp. Wucr. oxeanon. AH CCCP, 27 (1958). 
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lokuaye Ananemun wayk COCP 
1958. Tom 1241, Ne 6 


TEXHHYECKAA ®H3HKA 


C. 3. BOKUITEMH, T. H. PYAKOBA, A. A. )KYXOBHLLKHM u C. T. KMUIKH 


O BJIAAHHH HEOBPATUMbIX CTPYKTYPHbIX H3MEHEHUH, 
BOSHHKAIOUIMX MPH MJIACTHYECKON JE®OPMALLMH, 
HA JIM®®Y3HOHHY!O MOJBM)KHOCTb 


(ITpedcmaeaexo axademukom I. B. Kypdtmocoim 19 IV 1958) 


B paGore (') Hamu Obl0 MOKa3aHO, 4TO B yCNOBMAX HasOXKeHUA pacrTarH- 
alOWMX HalpAxKeHHH CYULeECTBeEHHO BO3pacTaeT CKOpOcTb camosudby3un x*Ke- 
e3a, TO CBA3AHO CO 3HAUHTCIbHE'M YMCHbINeHHeM SHEPlHH aKTHBAaIMH Mpo- 
ecca. KayecTBeHHO aHasOrMUHble pe3yAbTaTbl ObWIM MOWyYeHbI Mp Has0%*Ke- 
HM CXKMMAIOUMX HallpsAxKeHu B padoTax (7,”), aBTOP KOTOPHIX OObACHHeT STOT 
ppeKT YBeJIM4YeHHEM KOHICHTPallHH BakaHculi, OOpa3ylouluxcA B pesybraTe 
epeceyeHnaA JHCOKaluH MO, BIMAHHeM IsacTHyecKOH edopMalun. 

IIpenctaBasaeT MHTepec BbIACHCHHE BOMpOCa O BOSMOXHOCTH BJIHAHHA Ha 
H@Dy3HIO Take HeOOPaTHMBIX CTPYKTYPHbIX H3MCHCHHH, BOSHHKAIOULNX B 
e3syJIbTaTe WiacTHyecKoH epopMalluu. B uactoalleh padoTre uccieqOBasOCcb 
JMAHHE MpeABapuTeIbHOH MWiacTHYecKOH epopmMalluH ph BbICOKOH Temme- 
aType Ha Audppysuio oOBa B HHKeNe paszebHO B OObeMe H MO rpaHullaM 
epHa. 

Ilpeqpapntenbuaa eopMalludA miocKHx oOpa3lOB MpoOH3BOMacb c M0- 
(OILbIO PaCTAHTMBaIOUlMX HaNpAxXeHHH co = 6 kr/MM? mpH TeMnepatype 700° 
-TeyeHHe pa3inunoro Bpemeun: 5; 25; 50 u 60 vac. Bpema 60 yac. coorser- 
TBOBaJIO MOMeHTY pa3pylieHua. BenuunHa JlepopMallHu Mpk STOM MeHsAWIaCb 
tT 4,7 qo 15,6%. Ilocne eopmaltuH u3 paOoueli uacTH OOpaslla BbIpesalHcb 
MACTHHKH, 3JICKTPOJHTHYECKH MOKPbIBAIHCb paHOaKTHBHHIM OJIOBOM H TOJ- 
eprauch Audpy3svonHomy oTKury npu 800° B Teyenne 135 yac. 

Koadpulventel Luppysun onpe- 
EIHJIHCb pa3ebHO B OObeMe H M0 ; 
EIEN CI00 EAU eaaeeietine. Sell ok U aa ak Sai ee 
BTOpaduorpapun Kocoro cpesa (°). par iaaae ee O ys ; 
lockobKy HaC HHTepecoBaslo OT- 

OCHTeJIbHOe H3MeCHEHHe KOSPPulHeH- 


Trou mira 4 


Koshoduunent qudpy- 


Bpema 5 sun D-10!" cm?/cek 
OB Auddy3suH, Mbl OrpaHHyHJIHCb eens PP etopate ent {coK 
anMOolee MpOCTbIM, XOTA HM HETOY- — noi zehopma-| ius 3, y, 
bIM METONOM pacueTa, IPH KOTOPOM Mun, dac. soko hyoF |. 


ObemHad Nuddysua uw norpanuunasn 
udpy3ua paccMaTpHBaloTcs Kak He- 


3 0) 0) 0,48 7,6 

aBucuMble (°). 5 4,7 0,96 13,0 
TlomyyeHuble pe3yIbTaTbl MpHBe- 25 100 2149 131 
eHbl B TaOm. | uw Ha puc. |. OTH 50 13.0 4,30 22,0 
AHHbIe WOKa3biIBaloT, YTO NpeABapH- 60* 15,6 (32,00) (45,0) 


eIbHad MepopMallux MpuBOLUT K 
YUleCTBEHHOMY YBeJIHYCHHIO CKOPO- 
TH LucdPpy3Hu O0Ba B HUKeVIe Kak ITO . } 
panulaM, Tak Hu 3 OObeMe. IIpu 9Tom 2dpext MpeABapHTebHOH TylacTHYye- 
Kol JeopMallHH Ha pasBHTbIX CTaMAX NIA OOBEMHOH Auppysuu 3HayHTeb- 
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* Paspymene. 


HO 6ombule, ueM JIA TpannuHol. [lp MabIx eopMaunAx adpekT Ha rpa- 
HuuaX H MO 3CPHY MPHMepHO OMHAKOBbI, a MpH OYCHb MaJIbIX CTEMCHAX AC- 
dopMaluu, KaK MOXKHO npefnouaraTb, 10 XOy KPHBOH, BJIMAHNE jeopMa- 
WMH MO rpaHHlaM sepHa Oovblle, eM B 3epHe. 

Ananu3 aBTopayvorpaMM, MOomyueHHbIX C OOpaslloB Moce MpeABapHTedib- 
Hol Jecbopmalluu4 H nocmekyroulero AudpysMonHoro OTKuUra, NOKasal, ITO 
ludpysua BO BCex cJyuaix mpoTekaeT MpeHMylecTBeHHO 0 TpaHHllaM 
3epeH. 

OyHako BIMAHHe TpaHull 3epeH Ha CKOPOCTh Audpy3sHH, B COOTBETCTBHH C 
YKa3aHHbIM Bbillle, yMeHbIUaeTCA M0 Mepe yBeIM4eHHA CTENCHH MpeABapHTe/ bHOK 
TuiacTHuecKol LeopMattuu (puc. 2). ConoctaBmenne puc. 2a, 20 u 2e noyrBep- 
*Klaer ClenaHHbili BbIBOL: Mocwe mpexBapuTenbuol Zepopmalun 15,6% pas- 
Hua M@KLy WIOTHOCTbIO MOVePHEHHA PpaHHull 3epHa H Tela 3epHa PeC3KO YMCHb- 
uaeTea, Tora Kak nmocne Aebopmaunn 4,7% pasHHlla He3Ha4HTebHa H aBTO- 
paluorpamMa Majo oTaMuaeTcA OT HaOntoqaemow AA HeecpopMH pOBaHHOro. 
MeTAJIIas : 


0 20 30 40-10% mm 


Yonunenue 


Puce. 1. Bananne gzetopmaunu Ha 
OTHOCHTCJIbHOe H3MeHeHHE KOdp- 
D—D, 
duyvenia  uppysun Dol 
OJIOBa B HHKese B OObeme (1) u 
m0 rpaHHijam 3epHa (2) (800°) 


Pasmep sepxa 


Puc. 3. Bansuve npezBapHTesbHOK 

mulacTuyeckoh JepopMallHH Ha pac- 

mpeeneHHe OTHOCHTEIbHOM MI0T- 

HOCTH mouepHeHHA S,.)/S,, 10 

3epHy mpH Aupy3sHv on0Ba B HH- 
Keste (800°) 


KoumuecTBeHHO 93TO NOsTBepxKyaeTca oTOMeTpHYeCKHMH KPHBbIMH, 
MOJYYCHHBIMH TIPH H3MePpeCHHH MVJIOTHOCTH MNOYePHeEHHA OTCJIbHbIX 3epeH 
(puc. 3). CooTBeTCTBeHHO yMeHbIlaeTcH pa3sHHla B KoappulNenTax Tudpy3uy 
0 rpaHHWaM UH BHYTPH 3epHa MO Mepe yBeM4eHHA CTeMeHH MlacTHyecKoH e+ 
cbopMal\yu. K 

TlonyueHHble pe8yJIbTaTbl MOXKHO OOBACHHTb, CCIM MpeANONOKUTb, YTO B 
pesysbTaTe macruyeckoH AedpopMaluu Mp BbLICOKHX TemMMepaTypax Ha pas; 
JIMYHBIX CTAMWAX MOM3YYeCTH MPOMCXOAAT CYULeCTBeEHHbIe H3MCHEHHA MHKPO4 
CTPyYKTYpbI cmlaBa, HeoOpaTHMble HH TpeOyloliMe WIA BOCCTAHOBeHUA 
HarpeBa JO JOCTaTOYHO BbICOKHX TemmepaTyp. Kak u3BecTHO, NO BAMAHHeM 
MlacTHyecKOH esopMallHH He TOMbKO MpH HH3KUHX, HO HU Mp BbICOKHX Temme+ 
paTypax WMeeT MecTO Mpollecc MOMrOHu3alHH CTpyKTypbl. B pa6orte (*) std 
OblIO, B UACTHOCTH, MOKa3aHO Mp AechopMaluv HuKewA pacTaxenHem 1—6% | 
IIpu stom 6n0uHad CTPyKTypa coxpanHumach, HECMOTPA Ha MocnenyIoOMMH nocneE 
yebopmattun oTxKur mpu 800°. PentrenospcKoe uccieqoBanHe * nGKa3as0, UTC 


* TIpopegeno I. M. Popenckum. | 
1016 | 


Puc. 2. BausHve mpeyBapuTembHOH muactuyeckolt feopmauH mpn Temnepatype 700° u 
o=6 xl /mM? Ha gudby3u0 onopa B HUKene npu 800°; 50 x. ABtopaquorpammbl: a— 7 = 0, 
8=0; 6—T=5 uac., 8 = 4,7%; @B—T=— 29 ac., 5= 10%; e—T= 60 ac., 5 = 15,6% 


rr. 121, Ne 6, Boxmretin, Tyakopa, Kyxosulkutt, Kuuikult 


yKaSaHHad BbILe MpeABapHTeibHad epopMallu” pH BbICOKUX TeMHepaTypax 
IPHBOAMT K SAMCTHOMY HSMeJbUCHHIO OIOKOB, COXpaHAIOUlemyca nocme Tudxpy- 
SMOHHOFO OT2KUTA. 

PasBuTue cyOcTpykKTypbI MetTama Moxer NIPHBeCTH K YCKOpeHHIO mpolecca 
luby3uu, uTO, B YaCTHOCTH, BbITeKaeT U3 padoT (3). 

MoxHo TakxKe mpesnonoxKutTb, uTo mmacruueckaa eopMalluaA mpu BbICO- 
‘AX TeMMepaTypaxX MPHBOAMT K CTOb 3HAYHTCbHBIM H3MCHEHHAM CTPYKTYDHI, 
ITO B MHKpPOOObeMaxX MpPOMCXoAMT paspylwieHHe Metamna. B coorTBercTBUuH Cc 
IpeAcTaBNeHHAMM (*) Mpowecc paspywieHua MeTanma MOXKeT HMeTb MeCTO He 
‘ONIBKO Ha KOHCYHBIX CTaMAX MOI3SYYeCTH, HO MH Ha Oomee paHHUX, YTO TaKxKe 
MOXKET MIPHBOAMTh K YCKOPeHH1O Mpolecca Audpysun. 

OueBHHO, YTO OOcyxKaemble HEOOpaTuMble CTPyKTYPHIe U3MeHeHUA JOs- 
KHbI OKA3aTb BIMAHHE Ha yBeMyeHne AudpysHoHHOH MoxBMxKHOCTH B mMporecce 
WiacTHyeckoH edopmatun. Jia BelacHeHua pom STUX SdpeKTOB ObwIN mocTa- 
JICHbI CHEMMAJIBHbIC OMBITHI 10 HSYYeHHIO Auddby3uu o0Ba B HUKee u ciMaBe 
ia ero ocHoBe (O11 437B) mpu BosyelicrBuu HenocpescTBeHHO BO Bpemsa Aud- 
pySHOHHOrO oT%Kura pacTArMBaloWuxX HanpsxKeHH u epopmanuii. Hanpsa- 
KeHHA BO BpemaA Audpy3vonHoro oMKura HakaQbIBaNucb Ha ynOMs*AHYTOLI 
sb ~MallIMHe, a KoSd@DuNNeHTH Andpy3suu onpelkenaNuch MeTOJOM CHATHA 
oes (8). 

Pes3yubTaTbl, NOJYYeHHbIe A Cyyad Aupy3snu on0Ba B HUKeNe MpH TeM- 
letatype 800° B Teuenve 100 yac., npuBeyenb! B Ta6n. 2. 

V3 cpaBHenua Ta6n. 1 u 2 BugHo, 


Bn eee) pOercs “AnCpy Sur, Banaue HanpaxKeHHA UM yedopmayun na 


ISYACMOM METOAOM CHATHA CIIOCB, CY- xoappuuent pudpysaa B AMKere mpu 800° 
TCCTBCHHY!O POJIn HFpae? NCrPpaHvuHawv a 


Ta6Oauuna 2 


uppysua. OppekT BospactanusAn Kosp- iy na yrs 
MILMeHTA Audpy3un O1u30K Mmpu ofu- es » % 
[AKOBOH JepopMaluHn WWIa cyMMapHoro ] 
coa*pulNeHtTa Ludpy3un, mpoTekatouleki 0 0 a 
0 BpeMa JedopmMaluH, U WA Kosp- a Te f 
MIUHeHTA norpaHHuHnou Au@py3suu npy 15 1'3 
IpeqBapHTeIbHOH AedopmMalun. 2/0 88 94 
TakuM 06pa30M, HeoOpaTuMble CTpyk- >. 5 14,0 29 
YpHbie W3MeHeCHHA UrpaloT CylecT- are ee Be 
HHYIO POJIb B H3MCHEHHH Audpy3sHoH- , 
(OH MOBH2KHOCTH BO BpeMaA lvlacTuue- * Paapymenne. 


KOH Jedopmauu. 

Ormetum, u7to B cnumaBe OM] 4375 umeiwr mecto elle Goee 3HaYHTeIbHbIE 
(peKTLI yckopeHus Mpouecca Luppy3uu Mol BIMAHHeM HanpwkeHHA u Aempop- 
fauuu. Tak, HampuMep, np Haupsxenuu B 16 xKr/mMM? u Aepopmanuu B 1% 
osppuunenT AudpysuH OJOBA B HUKENEBOM CIaBe BO3spacTaeT 0 cpaB- 
eHWIO C HeHalps2KeHHbIM cocTosHuemM nouTH B 10 pas (25,2 -10°%u 
By 10722 cm?/cek.). ; ; ; 

[IpeumyiecTBeHHoe BIMAHHE 3HAYHTEIbHOM MpPeABapHTeNbHOH MACTHYeCKOu 
ebopMalluu Ha CKOpOCTh Auphy3Hu BHYTpM sepHa NO cpaBHeHHlO c Ludpysneli 
0 TpanullaMm OObBACHACTCA, BEPOATHO, 3HAYHTEIbHO MCHEe YIOpsa,OUCHHBIM 
Tpoenuem nocnequux. Tlostomy ono/HUTeNbHbIe H3MCHCHHA B CTPyKType UH 
CKOpsloulNi adpekT miacTuyecKoH epopMallMH Ha TpaHullax 3epeH OTHOCH- 
ebHO HeBetuKu. [Ipn MavbIxX cTemeHAX ePopMalnH NoM3y4ecTb MPOUCXORUT 
peHMyllecTBeHHO 110 rpaHHlaM s3epeH, NoSsTOMy yckKopsioulee AeHcTBUe 
ecdopMallui m0 ey, oe B 9TOM CJIy4ae JOJDKHO ObITh axe Oosbue, 

3epHa (pHc. |). 
eo  yommanmvetinat mvlacTuyeckan epopMalluA MpHBOAUT 
CyleCcTBeHHOMy yCKOpeHHio mporecca mudbpy3suu, mpHuemM KOJIMYeCTBeHHO 
0-pasHOMy BHYTpH MH MoO rpaHHilaM 3epeH. ‘ 

[IpeycraBiaetca BaxKHbIM YCTaHOBHTb, B KaKOH CTeMeHH YBeMYeHHe Koaqp- 
uMeHTa OObeMHOH judtby3HH OOA3aHO YMeHbUIeHHIO pa3MepoOB ONOKOB H B 


: 1017 
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Kakoli — yBeJIHYeHHIO*KOSPPuUNeHTAa Auppysuu BHYTPH UM MoO rpaHullam OIOKOB. 
Taxoli pacer He MOxKeT ObITb CleaH Ha OCHOBe H3BeECTHOH MOJeIM Dumep 
(29), oHaKO OTBeuaeT MOE, mpeqioxwenHol Bb, C. Boxurreduom, WM. A. Ma 


ruyconom u V4. JI. CBeroBpim. | 
BcecorsHbllt HayHO-HCCeqOBaTebCKHH WHCTATVT Tloctynuio 
aBHalMOHHBIX MaTepHaJiOB 1 IV 1958 


UWMTHPOBAHHAS JIMTEPATYPA 


17.4.0 yxxosa, B.C. op6at osu ap., Sapnamad., Ne 12(1957).. 70S: 
fington,M.Cohen, J. Metals, 4,N 8, 859 (1952). >C.3.BoxkmTeit 
Kann, JI. MsMopo3s, 1-H. ypzxos a, JAH, 102, Not) 73(1955).  * 
T. X93 aeTT7, Crpyktypa uw cBolicrBa MeTamnos, 1957. *% II. JI. TP pys3u 
HenosB, [. B. Kypaztwmos, Coopu. tp. Llentp. u.-H. uncT. wepH. MeTas., 4, 
S.Deahirea bell le Es Ho) i femyaineActa Metallss2.419)(1954). aa Gaull 
TAH, 95, 789 (1954). & II. JI. Tp y3uu, JJAH, 86, 291 (1952). ® M.Co 
Acta Metall., 6, Ne 1,68 (1958). 1° J.C. Fischer, J. Appl. Phys., 22, M1 
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TEXHHYECKAA PH3HKA 
K, A. OCHITOB 


O SHAYEHHSX SHEPrMM AKTHBALLMK CAMOJHOey3nn 
B DKMUJKWX METAJIWJIAX 


(IIpedcmaeaeno axademuxom H. II. Bapdurneim 11 IV 1958) 


Panee aptop noka3au (1), uTo 3HaueHUA SHEPrHH aKTUBalMN OObeMHO! ca- 
Monudpy3sun AH B TBepAbIX MeTamaxX, MOJyyaeMble U3 SKCMePpHMeHTAbHbIX 
A3MepeHHH KOSPPuWMeHTOB camoLuppy3suu, MOryT ObITh BbIpaxKeHbl ypaBHe- 
HHeM 


NT —— 711g, (1) 


Me Nn, KaK Npenomaraercs ,—uiic10 OMHOBPeMeHHO AKTHBUPYeMBIX ATOMOB B rpyli- 
le; g — SHeprMA aKTHBaHH, OTHECeHHaA K OAHOMY aTOMy. Bbim0 noKa3aHoO, 
ITO B CJlyuae MeTAJJIOB C PpaHelleHTPHPOBaHHOH KyOuyecKOH peillerKoH n= 3. 

Benwuuna q Obisia noyyena (1) 43 OTHOWeHHA aOCOJIOTHBIX 3HaveHHi pas- 
HOCTH CBOOOAHbIX SHeprH Tu66ca, coorBercTByIOWHX COCTOAHUAM TBepjloro 
MeTaJJia MlIpH 3afaHHoH Temnepatype 7’ u pH TemMepaType mmaBsenua T, 
(298° < T <Ts), K npousBegqenuio RT, rye R—ra3zoBan nmocrosHnaa: 


Ap ,—Hogg0 
More [ aon Te Sass| , (2) 


me Ap, — Hoge — pasHOCTb 3HayeHHH ‘TemocoxepxanuaA (Ha 1 r-aToM) TBep- 


{Oro MeTaslJIa Ip TeMNepatype WiaBJIeHHA HW MpH cTaHapTHOoH Temmepatype 
298,16°K; Sooge— 2HTpomua (Ha 1 r-aTOM) TBepforo MeTasIma IPH cTaHJapTHoH 
remmepaType. PaccuvTaHHble 10 ypaBHeHHio (2) 3HaYeHHA BeJIMYHHbI g coo6- 
eHub! B padoTe (?). 

JlatbHetitiee paccMoTpeHue Bompoca (*,11) IpHBewIO K 3aKJIOUEHHIO, UTO BeJIH- 
1MHa G MO2XKeT pacCMaTPHBaTbCA KaK NpeeJIbHOe 3HAYeHHe SHEP aKTMBAILHH 
AMBIX Pa3HOOOPa3HbIX MPOMeccOB, MOryWIMX MpOTeKaTb B TBEPAbIX MeTaJIaX. 

Vimeromveca B HacTOAee BpeMA 9IKCIepHMeHTaJIbHbIe JaHHble MO3BOJIAIOT 


IPENOJIOXKUTh, TO 3HaveHHA 2HeprHM aKkTHBallaH , camozuppysun AH B 
KUIKUX MeTaJlIax BOJIM3H TOUKH MWJiaBJeHHa JOJDKHb! mowwHATECA | ypaBHe- 


1110 
AHx =q—L, (3) 


‘ne Li—ckppirat Tensota WwlaBJIeHHA, a BeJIMUMHa q pacculirbipaeTcCaA mo ypaB- 
eHuI0 (2). 

SHaueHuaA BeJIMUHH, BXOLAIUX B ypaBHeHHe (3), peycraBeHb! B Tad. | 
Wa wecrH 3emMenTos. Jia x%HaKHX Sn, Al u Mg sHayeHna AH. cooOmeHbl 
slecb TIO JaHHbIM SKCMepHMeHTaJIbHOrTO 3yYeHAA KoO2XpPPHUMeHTOB BASKOCTH 
361M3H TeMMepatyp mimaBseHua, Ana Na u Pb —xoahpuunentow camonudpy- 
MH WH Wun Fe—BA3KOCTH M caMognppysnu. SHayenua AH; mM pasHocTH 
7—L 3B ta6n. 1 ouenb Omsk. HanOombulee pacxoxenue HMeeT MeCcTO 
jaa Pb. M 

Ormetum, uTo 3Hauenve AHy = 4,45 KKaJI- MOJb + WIA CBHHI[a ObIIO M0- 
ryyeHo (*) B pesybTaTe H3ydeHHA camoyudby3HH C NOMOULbIO paHoakTHB- 
foro H30TOMa cBuHia. Mero Ba3KOcTH JaeT JIA cBuHIa sHayeHHe AH x, 
ObIUHO HeMHOrO 6ovIbllee 1 KKad- MOb*. OTOT MpHMep MOKasbIBaeT, UTO Me- 
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Ta6auna 1 


Suauenna BenuunH L, q u AH, [A HeKOTOPbIX MeTAJJIOB H MeTAJIIOH JOB (B KKaJI-MOJIb— 


AH yx Bie Ay, 
g 0 ypaB-| s6nnusu et aaa By a DOL Paes BOJIHSH i 
NESS AY) HeHHI0 (2) | T-pbl N1aB- Le pean pl) HeHI0 (2) | T-pbl N1aB- a 
JIeHHA | se HHA 


Na 1|0,63| 2,54 | 2,58 1]4,9111* Me | 2,00] 7,98 |6,2—7,6*| 5,9 
B-Sn | 1,69 | 4,52 | 2,56*(”) | 2,83 8) | 
AL | 2255 | 7.19 | 4,99%() | 4,641 Pb [4,19] 8,04 | 4,45(4) | 6,8 

Fe | 3,65 | 26,23 | 23,58(9,1) 122, 5% 


* BaskocTb mpH Temmepatypax: 232—365° C gna Sn, 662—797° C aa Al, 652—7259 
aaa Mg. 


TOL BASKOCTH JavleKO He BCera NOSBOIAeT TpaBHJIbHO OMpeJeHTb SHaveHy 
BewmunHbl Ax. 

B cayyae 2Kesle3a HU ClIaBOB 2Kele30 — yrJlepOd MeTOA BASKOCTH HM MeT 
paylMOaKTHBHEIX H3O0TONOB MpHBOAAT K COBMaaOWlNM 3sHayenuAM BeMunHE! A/7, 
O6 9TOM MOXKHO CyJMTb Ha OCHOBaHHH puc. 1, rae npoBeyeHHad pAMax O 

HaKOBO XOPOLIO YyOBJIeTBOpAxeT 9KCTIeEp 

KRAN/MON « ME€HTaJIbHbIM JlAHHbIM, TOJIYYeHHBIM C 
MOU{bIO OG6OHX MeTOOB. SHayeHHe A 
IwA xKese3a B Ta6a. 1 nowyyeHO HaM 
MyTeM SKCTPanOALMH TpAMOH, TpoBesel 
HOH Ha pc. 1, Ao mepeceyeHHA C OCI 
opquuar. 

IIpupezenupie 9KCNePHMEHTAbHE 
JaHHbIe ABJIAIOTCH, KOHEYHO, HeOCTaTO 
HBIMM JIA TOTO, UTOObI MOXKHO ObWIO Ip 
3HaTb CIpaBeIMBOCtb ypaBHeHHa (3) 1a 
BceX MeTaJIOB. OHAKO OHH JOcTaTOUH 
Wiad TOTO, 4YTOOb! OOpaTuTbh BHUMAaHHe 
9TO ypaBHeHHe H MOABeprHyTb ero asi 
HelileH MpOBepKe C MPHBJIEYeHHeM TOUHE! 
WHX MeTOJOB OnpeyeieHHaA BeIHUHH 
AH x. | 


Puc. 1. Tpacbux sHauenuli axeprun axru- CpaBHuBast ypaByenus (1) u (3) Mow 
Balu Camogudysuu (2) (2°), u BaskocTn HO MPHUTH K 3aKJIOUeCHHIO, UTO CaMOJHe 
(6) (°) B AHAKOH cucTeMe xeNe30 — (chy3HA B AKUAKUX MeTaWIaX, B OTIMUHE ¢ 

VPACPOA caMoludpby3Hu B TBepAbIX MeTasIIaXx, CBs 


3aHa C HHAUBULyaIbHouw, a He Cc rpyr 

MOBOH aKTHBalluell aToMoB. B cayyae TBEPALIX MeTAIJIOB MHIMBULyabHa 
aKTHBaluA aTOMOB IIpu camoqu@by3snu MO2KET HMCTb MCCTO TOJIbKO NO rpaui 
aM 3€peH Cc OOJIbUIMMM 3HavYeHHAMU yrvla JC30PpHeHTAaWHU, BSTOM cyyuae WV: 
TBEPAbIX MeTAJIJIOB 1 MOXKeT ObITb paBHO |, OHako BenuanHa AH, onpes 
JiGHHad JIA TPaHHll 3epeH, HE MOXKeT ObITh MeHbILE Q. | 
Wucruryt metanrypruu um. A. A. Balixosa ‘ Hocrynuno 
Axkagemun uaykK CCCP 3.1V 1958 | 


WMTHPOBAHHAA JIUTEPATYPA 


1K. A. Ocmu nos, H3p...AH CCCP, OTH, N 7 (LOST rent Kan, O03. eee 
121, Ne 4 (1958). 3% K. A. Ocunos, COopx. Uccnegosanua no »xaponpounyiM cnaaB 
3, Hsx. AH CCCP, 1958. 4S! J.R ott nran, L:'De Hal Ly JoMetals, 8, Ne 2, 199 (195¢ 
°O. Ky6amesckul, 9. SBauc, TepMoxuMusa B MetTannypruu, VJI, 195 
‘N.H. Nachtrieb, GS. Handler, Acta Metall., 2, M6 (4054) 32 Pee vere 
V. Kondic, J. Inst. Metals, 81, 1410 (1953). § M. F.C ul pin, Proc. Phys. Soc.m 
Ne 455 B, 1079 (1957). ® A. Wimmer, H. Theilmann, Stahl u. Eisen, 47, 38 
(1927), %L. Yang, M.T.Simnad, G.Derge, J. Metals, 9, N10, 1291 (195% 
1K. A. Ocunos, 3s. AH CCCP, OTH, Ne 9 (1958) 
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TEXHHYECKAA ®H3HKA 


E. ©. TETPOBA, M. H. JIATUIMHA u JI. A. WUBAPLIMAH 


PACTBOPHMOCTb YIJIEPOJIA B AJIb®A-)KEJIE3E 
(ITpedcmaeaeno axademuxom I. B. Kypdtomoeeim 24 [V 1958) 


QOKCHePUMEHTAIbHOe ONpeAeeHHe pacTBOPHMOCTH yrvepofa B a-2Kee3e 
SBA3SAHO CO 3HAYHTEIbHLIMM TPYAHOCTAMH, TaBHbIM OOPasoM BcsescTBHe He- 
POUHOCTH XHMMUYCCKOTO aHaJu3a Ha COJepxaHHe yrulepoda mpu ero KOHWeHTpa- 
WMAX MeHbIe 0,03 Bec. %, a TaKxKe 13-34 MENICHHOCTH YCTAHOBJICHHA PaBHO- 
3eCHA. 

B mociequee BpeMA Obl BbINOJHeEH px ompesenenuli pacrBopumocru yr- 
1epoya B a-2%Kelese MPH TeMiMepaType HW2KEe SBTEKTOUHOM MeTOJOM BHYTPeHHero 
ppenua ('). OqHakO STOT MeTOL ABJIACTCA JIM KOCBEHHDIM, H MOJYYeHHEIe JaH- 
ible HECKOJbKO OTMHUAIOTCA OT HalieHHbIX MeTasMorpaduyecku. YcceqoBa- 
IMA TEPMOJMHAMHYCCKHM MeTOJIOM B OOaCTH a-2Kee3a HEMHOTOUNCeHHE! (). 
losTOMY MbI CUHTaIH WemecooOpasHbIM pPasBUTb TepMOAUHaMMYeCKHH MeTOL, 
<OTOPHIN MOSBOHI Obl HEMOCPENCTBEHHO ONPeLeAATh KOHIeCHTPalluio yruepoya 
3 TBEPNOM pacTBope H MyTeM KOMOHHHPOBaHUA Cc ApPyrHMH AaHHbIMH BbIMHC- 
IUTb PaCTBOPHMOCTDH yrslepoa B (beppHTe KaK B PaBHOBECHH C WeMeHTHTOM pH 
IM3KHUX TeMIepaTypax, Tak H B PpaBHOBeCHH C Y-2%Kee30M IIpH Oolee BbICOKHX 
remiepaTypax. 

Mcnomb30BaHHbli B HacToOAUeH padoTe Mero OTMMYAeTCA TEM, 4TO COJep- 
KaHHe yruiepoya B xerese ompeyennetcaA B XoMe onbITa 6€3 MOMOLIM XHMUMue- 
‘KOO aHaJ3a. 

B npuHOop nomelaocb XOpOIlO OYHLIeEHHOe 2*eme30 B Bue YelllyeK, coyep- 
KaBluee wHub 0,0014% C; ono HarpeBasocb JO onpesxeeHHOH TeMMepaTypbl u 
[al HUM OCYIlecTBJIAach UMPKYIAWMA YMCTOH OKHCH yrulepoya B TeYeHHe Bpe- 
{CHH, JOCTATOUHOTO JIA JOCTHXKCHHA PABHOBECHA PeaKIHH IPH ee IpoTeKaHHH 
1paBa HaJIeBo 

CAL COs 200: (1) 


Sate O6pa30BaBLINHcH YIvIeKHCJIbIA ras BbIMOpaxXUBaJIcA B YKHAKOM asoTe, 
/mloce 9BakyalluH mpuOopa pasMopaxkuBaica. Snax oObem mpHOopa uM u3- 
fepsiad aBeHve B HeM COs, MOXKHO OMPeACHTb KOAMYCCTBO yruiepowa, PacTBo- 
UBUIerOca B 2Keeze, TAK KAK OHO JKBUBAJEHTHO KOMMUeECTBY OOpasoBaBleroca 
rnekucnoro raza. Bo Bpema OMbITOB aBseHve OKC yruepoya mpakTuyeckH 
le H3MeHAeTCA MO CpaBHeHHIO C NepBOHAaYaJIbHbIM. Takum oO6pasoM, u3sMepeHHx 
aBnenua CO, mocie JOCTWxKeHHA PaBHOBeCHA OCTaTOYHO WIA BEIMMCIeHHA 


OHCTAHTbI PaBHOBeCHA 
Peo 
A Se Ce (2) 
ic Poo, [% Cla ‘ 
Ie Pco UH Poco, — NaplWadbHble WaBJIeHHs MpH paBHOBecHH UH [% C].—codep- 
‘awe yrulepoyja B 2eJIeze B BeCOBbIX IIPOMeHTaXx. 
Boviee yOOHO BbIpaxkaTb KOHCTaHTY PaBHOBeCHA yPaBHeHHeM 
ae 0 NG Ad 3 
Ka = fe Cly 2) 
fe r = p2.,/pco.- 
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Ha puc. 1 jaHa cxema mpHOopa. ] 
B ompirax Obwio Hafiqeno, uro Mexyy BemuuMHamu rH [% C], HaOutO,aeTCs 
juueiivad 3aBucuMmocTb, T. e. uToO K, He 3aBHCHT OT KOHIeHTpalluH yraie: 


pona. Beawunup K, u3MepsJIcb B UHTepBaie TeMmepaTyp 700—890°. -] 
B3yIbTaTbl ONpefeJeHuli MpeycraBieHbl Ha pHc. 2 B KOOpAMHAaTAaX Ig Ka— cat 


y 
K 


Q Ha o3dyx | | 
» la 
~ a 

i EE | 
3 : 


Puce. 4 


V3 PpacCMOTpeHHUA PHCYHKa BHAHO, 4YTO SKCHepHMeHTaJIbHbIe TOUKM XOPOIUO JIO- 
*KaTCA Ha NIPAMY!lO JIMHHIO, YpaBHeHHe KOTOPOH, NOJIYYeHHOe MeTOJOM HaHMeHb= 
IHX KBaj[paTOB, HMeeT BUT 


HK gee saa 3t (4) 


V3 storo cmeqyeT, TO peakyua (1) compoBoxMaeTcA OTPHUaTeJIbHbIM TeNn- 
JIOBLIM adibeKTOM, BeMYHHA KOTOpOrO cocTaBAAeT 14820 Kan/Moub. 

TloayueHHbie pe3yJIbTaTbl, BbIpaxkaeMble ypaBHeHuem (4), MoryT ObITb Hc- 
NOJIb3OBAHbI IA OnpeweseHuA rpanHl, «-dasbl B CHCTeMe  KeJle30 — yruepoL. 

Cuayana paccMoTpuM cnocoO onpeyesieHHA pacTBOpHMOCTH yrviepoya mpH 
TeMMepaTypax HH2Ke SBTEKTOHAHOH, Te HaCbINeHHbI TBepAbI pacTBOp Haxo- 
JMTCA B paBHOBeCHH (MeTacTaOHJIbHOM) Cc KapOHJOM >KevIe3sa. OueBHyqHO, TO 
YCJIOBHeM 9STOTO paBHOBeCHA MpH MaHHOH TeMMepaType ABJIACTCA paBeHCTRO 
BeJIMUHH * Hall pactBopom vu Hag FesC. Tak Kak BemuuuHa K, He 3aBMCHT O17 
KOHIEHTpaluH yrviepofa, TO ee 3HayeHHe Np NOCTOAHHOH TeMNepatype G6yJe1 
OJHHM VW TEM 2Ke B HeHACHII[CHHOM VM HaCbILeHHOM pacTBopax. YuMTbIBad cKa- 


3aHHOe, PacTBOpuMocT yruieposa [%C]z MoxeT ObITb BbIUHCeHa U3 (3) 

NO aie 

[%C]a a Ke ? (5) 
rye ¢ oMmpeyesAeTca COcTaBOM paBHOBecHOolh cmecnh CO—CO, nag Fe,C. [o- 


CJIeEHAA BeJIMYMHa MOXKeT ObITh Halieva IryTemM KOMOHHUpPOBaHHA JIAHHBIX 
PaBHOBeCHAX peak 


3Fe («) + Cirpadaa) = Fes; (6, 
Cipadur) 4. CO, — 2CO. (7 


{na cBo6o,Holt aHeprun peakttuu (6) Puyapgcon (*) Ha ocHOBaHHY uiccae. 


WOBaHHH paBHOBecHaA KapOnfla 2%esesa co cMecamu CH,—H, (4,5) npxBogu 
ypaBHenHe 


AFo = 6380 — 5,92 T. (3 


468—1115° K 
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J{a peakuuu (7), m0 aHHBIM Toro xe aBTopa: 


IN Oana = 41830 — 44,13.T + 10,3.- 10 7. sal (2) 
IlIpu KOMOHHUMPOBaHHH 3THX TAHHbIX MOJIYYMM JIA peakitHu 
FegC + CO: = 3Fe, + 2CO (10) 


560 
sa tual abe ae 0 9010 = 620030 
aa ae [%oC] a ~~ 
Puce. 2 Puc. 3 


TeMMepaTypHy!0 3aBHCHMOCTb BeJIKUMHbI r 


eS Ee retin PS aia (11) 


Hcnovibsya 3T0 Bbipaxkenve JIA 7, UpH MoMoujM ypaBHenuli (4) u (5), 
Halilem BbipaxKeHHe JIA PpaCTBOPpHMOCTH yrsepoya B «-2Kese3e 


igi GE = — 995 04 3 99. (12) 


PesyJIbTaTbl pacueTOB MO ypaBHeHHIO NpescTaBeHbI B TaOI. 1 u KpHBoH | 
ma puc. 3. 
TaOauya 1 


AegO 350 400 450 500 550 600 650 700 723 
[% C] 7-10-§ 0,0002 0,0007 0,0021 0,0036 0,0074 06,0134 0,0233 0,0294 


Takum o6pa30M, BbIMMCJIeHHad 3 HalUMX JaHHbIX PaCTBOPHMOCTb yruiepoya 
B a&-2Kele3e IPH SBTEKTOMAHOH TemnepatType BecbMa O.1M3Ka K 0,030 Bec. %, 
YTO HaXOJWTCA B XOPOINeEM COracHH C BeJIMYHHaMH, CUHTAIONIHMHCA HaH6ouiee 
ZlocropepHpimu (7). Ha puc. 3, 2 HaHeceHbI JjaHHble O paCTBOpHMOCTH yruie- 
poda, nouyyeHHbIe MeTOJOM H3MepeHHs BHyTpeHHero TpeHua. Kak BuHO 43 
PHCyHKa, OHH MpHBOAAT K BeJIMUHHE paCTBOPHMOCTH yruiepoa Ip SBTEKTOU HON 
TemilepaType, KOTOpad 3aMeTHO MeHbUIe OOUeNpHHATON. 

KomOuHuposanve ypaBHennii (1), (6) u (7) mpuBogur K peakiuu pacrBope- 
HHA UWeMeHTHTAa B a-2%Keese. Ecru mpeHeOpeyb HeOObUIOH 3aBHCHMOCTbIO Ten- 
jloporo xpbekta peakuuu (7) OT TeMMepaTypbI, MpHHAB mpeioxKeHHoe B (*) 
ypaBHeHHe Ja ee CBOOOAHOK SHEprHu 


AF®° = 40500 — 41,257, (13) 


TO paccuHTaHHad TelloTa pacTBopeHHA Fe,C cocTaBuT ~ 19300 kam/r-aT, 
uTO XOpollo cormacyeTca Cc BeNMYMHOM, BbHCeHHOH JlapKeHoM Hu Tappu 
(°) 43 JOCTaTOUHO JOCTOBEPHbIX AaHHBIX O PABHOBECHM Ta3OBblx cmeceH ¢ Y- 2Ke- 
Jle30M HM pacnpeseieHuu yriepoya Mexjly PeppvTOM M ayCTeHUTOM (*) *. Bmecte 
¢ TeM COOTBeTCTByIOllee 3HAYeHHe, MpuBo_uMoe Beptom (°), COcTaBAeT JIMUIb 
9700 xan. B cBa3H C STHM MOXKHO NONAraTb, UTO NOYIeHHbIe B HACTOALMeH pa- 
OoTe pe3ybTaTbI O PACTBOPHMOCTH yTulepofa ABNAIOTCA Oouee NOCTOBEPHBIMA, 


* Cornacne 6ni0 Obl NOAHBIM, eC Obl WIA pacuera Opa HCNOMb30BaHa BeAMUMHA TeMMOTHI 
o6pasopanuA Feg C, papnad 5100 kan, npuHumaemas JJapKenom u Tappu. 
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yeM HaliqeHHble IIpH MOMOIM MeTOJa BHYTpeHHero TpeHHA. ITO MOATBep | 
“wKaeTca TakxKe HalJHMH OMbITAaMH, B KOTOPBIX HEMOCPeACTBEHHO ONpeAemAIAaC 
pacTBopuMocTb yraepoya mpH 700°, oKasaBliancH BeCbMa OU3KOH K BbIH- 
CJICHHOH. 

TlomyyenHble B HaCTOALeM HCCIeEOBAHHH SKCMeEPHMeHTAaJIbHbIe WaHHbIC MOry 
ObITb HCNOMbSOBaHLI H MIA pacueTa KOHUeHTpalwl yruepofa B a-%Kemese Bs 
PaBHOBeCHH C ayCTeHHTOM Mp TeMMepaTypax Bbillie 9BTeKTOHAHON. [a sTCH! 
We MCHOIb3yeTCA yXKe YMOMMHABIeecA BbIe YCOBHe PpaBeHCTBa BeHUHH| 
7 Ha ABYMA COCYIeECTBYIOULMMU Mp OHO u Toll 2%e TemnepaType (a3aMu.. 
Kpome Toro, Jif 3TOTO HeEOOXOAHME! JaHHbIe O MpeAebHOH KOHIeHTpalMH yr-: 
ylepoqa B y-xKenese [%C] B paBHoBecuu c deppuTom (auHUA GS), KOTOpBIe? 
ABIAIOTCA OOee JOCTOBEPHbIMH, TAK KaK OTHOCATCA K OTHOCHTEIbHO BbICOKHM! 
TemmepaTypaM HM cojepxKaHHam yruepofa. B npwBOAMMbIX HW%Ke pacueTax HC- 
nomb3ytorca Wannpre Maina u Yauaca (’). 

Jia aycreHuta, B OTHUHe OT a-2Kee3a, PABHOBECHOe OTHOIMEHHEe TIA pe- 
axunu (1) r/[% C], 3aBHcHT oT KOHIWeHTpaluH yriepowa, H MOSTOMY BbIparke- 
HHe JIA KOHCTAHTbl PaBHOBeCHA HMeeT BUT 

if | 
See (i 
rye KosppullMeHT AKTHBHOCTH B COMmacHH C OMbITHBIMH JaHHBIMH (?) BBIYHCJIAeTCA 
pH MOMOWH mpocToro ypaBHeHHA 
Gh } 
Sy pe 4 15) 
Fe 1—5N, (15) 
(Nc— aToMHad Jona yraepoga B TBepzom pacrBope (§)). 

CneoBaTebHO, YCIOBHe PaBHOBeCHA Me@KAY COMPAKCHHbIMH a- H Y-TBePJbl- 

MH pacTBopaMH, MoOy4aemMoe H3 ypaBHeHHit (3) u (14), umMeer Buy 


Kel Cine Ky (eeGliia (16) 

43 KOTOpOrO onpenemaioTca BemuuNHEI [% C], MpH pasHbIX TeMnepaTypax 
K | 
[% Cla = x—-[%Clyfe- (17) 


Suayenna K,, BbIMHCIAIMCh MpH Momo ypaBHenna (4),aK, — no pa6ote 
Cmuta (). Pe3sybTaTbl BbIuMCeHHH mpefscTaBseHb! Ha puc. 3,3. JIunua 3 61n3- 
Ka. K MPAMOHM, ee SKCTpanoAWHA Ha HYJeBY!O KOHICHTpalluio yrueposxa mpu- 
BOAT K TeMMepatype (a2a—y)-mpeBpalleHua, BecbMa O1u3KoH K 910°, T. e. K Ta- 
OnMuHOMy 3HayeHHIO. IIpoxomKenve IpaAMOH oO TemMnepaTypbl SBTeEKTOHAHOTO 
NpeBpalleHuA MPHBOAUNT K pacTBOPHMOCTH yruepoza, paBHoK 0,0312%, TaKxe 
B YQOBJeCTBOPHTeJIbHOM COrIacHH C H3BeCTHBIMH JaHHbIMH. 

CnelyeT Moq¥epKHYyTb, YTO COMOCTaBNeHHe NOMYYeHHBIX B HAaCTOAeH pa- 
OoTe JaHHBbIX O paBHOBecHH peakuuH (1) C He3aBHCHMBIMH pyr oT Apyra pe- 
SYIbTaTaMH H3yYeHHA TepMOJMHAMHKH KapOuya *Keme3a, C OLHOH CTOPOHH, H 
onpexeeHuA NONOKeHHA WHHHM (GS), pasrpaHH4HBalolleH aycTeHuT OT Peppu- 
Ta, C Apyrol, IpMBOAUT K MpaKTHYecKH OAHOHM H TOM 2Ke BEMMYMHE KOHMCHTpalun 
yriepoya B TpOHHOH ToUKe npH 723°. ITO ABAAeTCH JONOMHUTEbHbIM MOATBEP- 
2KJCHHEM JOCTOBEPHOCTH MPHBeeCHHEIX J@HHbIX, HaMJeCHHbIX OMHCaHHbIM BbILIe 


T€PMOJHHAMHYCCKHM MeETOJIOM. 
YuctutyT Metasopeqenua un (pH3HKH MeTaJI0B Tloerynusio 
IlenTpabHorO Hay4HO-HCCIeqOBaTebCKoroO 21 IV 1958 
WHCTHTYTa YepHOH MeTayprun 


IMTHUPOBAHHASA JIATEPATYPA 
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HTokaayn Akagemun Hay CCCP 
1958. Tom 121, Ne 6 


XHMH A 


X. H. APEWHJ3E u A. B. KAKBHJ3E 


YPJIEBOMOPOAbI PAA JEKAJIMHA B MUP3AAHCKOHM HE®TH 
(I7pedcmaéaexo axademuxom B. A. Kasancxum 24 IV 1958) 


T'yOokoe usyyeHHe XHMUMYeCKOrO cocTaBa HepTAHbIX MOTOHOB C T. KHIM. 
Bbilie 150° aBIAeTCA OLHOM 3 OUeEpeANEIX HU HaHOOee BaKHBIX 3aay XHMHH 
HepTH. 

Hamu Obi0 noka3aHo, uTo @paKuna 150—-200° mupsaaucKolt HedtTu co- 
HepxuT 23,6% ruspoapomatTuyeckux yraeBozoposzoB. Murepecuo Onio ycra- 
HOBUTb HHAMBUAyaNbuHylO MpupoAy STHX yrmeBOLOpOAOB, 4YeMy UM MOCBALIeHO 
maHHoe uccmeqoBanue. Murepec k ycTaHOBIeHHIO CTpOeHHA PHA poapomMaTuyecKHX 
YIIeBONOpOAOB pxAya ekaiuHa B MUp3aaHcKOH Hedru ycyryOauca Tem, 4TO 
B STOH %e HeEPTH WS KOHJCHCHPOBAHHbIX aPOMATHYECKHX YIIeEBOLOPOOB Hamu 
OOHapyKeHbl Ha*braHH, a- u B-mMeTHIHadpTainH u 1,6-quMeTuHadtasrun. 

IIpegqcra3iaio ompeyeneHHbIH HHTepec MOKa3aTb, ABJIACTCA JIM MpHCyTCTBHe 
HaHleHHBIX PaHHHMH UCCIeqOBaHHAMN (1,”) KOHJCHCHPOBaHHbIX apomaTuye- 
cKHX YIIeBOJOpOsOB HM HX THAPHPOBaHHbIX aHaJIOrOB XapPaKTePHbIM TOJIbKO 
WIA CypaxXaHCKOM MacJIAHOH He*TH WIN TO Ke CaMoe MOXKeT XapakTepH30BaTb 
HM Apyrue Hern. 

II]popegqeHHoe uccseqOBaHhe MOKa3sasio, YTO B MUp3aaHcCKOH HedpTH MpHucyT- 
CTBYIOT KOHJ/CHCHPOBaHHble apoMaTHUeCKHe yIIeBOLOpOAbl M UX rH PpHPOBaHHble 
aHaJOrH. 

Haxonsenve Oosbuioro ONbITHOrO MaTepHasia act OCHOBaHHe YTBepxKaTb 
9 BOSMOXKHOM TreHeTHYeCKOH CBA3H MeXK Ay KOHACHCHPOBAHHBIMH apOMaTHYeCKHMHU 
yrmeBowOposaMu M UX PHAPHpOBaHHbIMM aHaJloraMH. 

B pe3yabraTe NpOBeeHHOrO HCCIEAOBAaHUA HaMH MOKa3aHO, YTO B MUp3a- 
AHCKOH HeTH NPUCYTCTBYeT WeKaHH, a-MeTHIAeKanuH, 1,6- u 1,7-emuTuaze- 
<aJI MHI. 

Visyuenve nacpreHoBbIX yrieBOJOpOA0B B kepocnHe pa3s/IMUHBIX HedTei Co- 
3eTCKOrO Col03a, B MepBy!O Ovepeb Ha COMep*kaHve B HUX ekaMHa UM ero [o- 
MONOTOB, MpOBog_uTcaA B Wa6opaTopHy uM. C. C. HamerKuna HMuctutyra nepru 
m1 CCCP. 

JI. M. Posex6epr (*) Weruporenu3allHOHHbIM KaTaH30M H NMKpaTHbIM 
METOJOM ucCeLOBaa yreBONOpOAb pala WeKasMHa B KepocuHe CypaxaHcKol 
maciaHol) HesbTH uM yCTaHOBHa, YTO B HEH MpPHCyTCTBYIOT eKa/IMH, CMECb a- 
1 B-MeTuajekannnos nH 1,6-QumeTunjekanuu. JI. M. PosenOepr a C. C. Hudou- 
‘oBa (*) TeMH 2%Ke MeTOaMH B KepocuHe AOccopcKolt HetpTH yCTaHOBKIM MpHCyT- 


o 


‘TBHE TEX IKE YIvIeBOAOPOAOB, UTO H B KepocnHe CypaxaHckou (Mac.IdHOH) HepTn, 
A HCKIOUeHHeEM eKaJIHHa. 

O6bekToM uccieqoBaHuA B aHHOl pa6oTe aBIAacb (paKiua 150—200° 
pequero oOpasija Mup3aaHckKoli HeTu, KoTOpas Oblia BbINeIeHa 43 He*TH c M0- 
fOULbIO JPOOHOH meperouKu. 

C wenbio yqaleHHA HeYTeBOLOPOAHBIX KOMMOHEHTOB, BXOAAUIHX BO ppak- 
uo 150—200° mup3aanckoli HeTH, ona Obla oOpadoTaHa 75% cepHOH KHC- 
loToH, mocme yero MpOMbIBaacbh, CYWMNaCcb HM NeperoHANach U3 KOObI Da- 
OpcKOrO B MIpHCyTCTBHH MeTaJIMYeCKOTO HaTpHA. 
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na uccnegyemol dpaxtun 150—200° Opium onpeweuenbl MaKCHMaJIbHaa 
AHWIMHOBaA TOUKA, MOKasaTelb JYYeNPeCMOMMeCHHA H YUCMbHbIM BeC, 3HAaYeHHA 
KOTOPHIX IIpHBefeHbI B Tas. |. 


Ta6Oauna 1 


CsolictBa dpakuuu 150—200° mupsaancKoH He@TH AO M MocJe KaTamusa 


MakcuMaabHad aHHJIMHOBaA n29 q20 
ToukKa L9D) 4 
qo nocu1e qo nocsie pie) mocse 
KaTasu3a KaTasHu3a Katasu3a | KaTamuga ||KaTamusa | KaTamH3a 


lo yZaseHua apoMaTu- | 
yeCKHX YyrJIeBOLOpo- | 
OB 58 , 4 46,4 14303 |) e442 Ok OLO em O nd oOGh 
Ilocme yaneHua apo- 
MaTHUeCCKHX yrJIeBo- | 
JOpOOB 68,4 ares 14,4240) | 41,4018) 0;7593, 5 0, Talay 


BpiesieHve apOMaTHYeCKUX yrMeBOOPOAOB, BXOAAWMX B COCTaB uCceLye- 
MOH pak, OCYyIecTBIANOCh xpoMaTorpaduyeckoh aycopOuneH Ha CHIMKa- 
rene Mapku KCM. Pa6ouaa dpakuua umena 100—200 mew, a akTHBHOCTb na 
OTHOWeHHIO K GeHs0ny 13,5. 

TlomuHota JeapoMaTusalMu MpOBepsAach m0 Arges Hacrioxosy (*). Ins 
TeapOMaTH3HpOBaHHOH (bpaKkWMu MOCe COOTBETCTBY!OMel MPOMbIBKH, CYLIK 
MW meperoHKku ObWIM OMpedeseHbl Te we (uUBHYeCKHe NOKasaTeH, YTO H oO yAa4 
JICHUA APOMATHYECKHX YIVeBOZOPONOB, 3HAYCHHA KOTOPbIX MPHBeeHbI B TaOn. | 

Jaa ycTaHOBIeHHaA Mpuposbl Hac:PTeHOBbIX yIvIeBOMOpOMOB MeapoMaTHsH4 
POBaHHbIM Oe€H3HH MOLBepravica JerHA{porenu3aluu Ha WwaTHHMPOBaHHOM yrs 
(Pt 10%), coqep2xKallem 2Kese30, C esIbIO NOLAaBICHHA peakUMU THAporeHosHse 
IMKJIONCHTAHOBLIX YFJICBOAOPONOB, KaK 3TO OblIO NOKa3saHO B. A. Ka3ancKkul 
u I. C. Jlanyc6eprom (°). Jkeruapupyiomjaa cnoco6HocTbh KaTasu3aTopa mpo 
Bepauacb mo IT. C. Iaspnosy. Katanusatop mepespogqun 95% wWakmnorekcaH 
B O€H30J1. 

ApomaTuueckve yrleBooposbl, OOpasoBaBliuecd B pe3yJIbTaTe Leruypupo- 
BaHHA THIPOaPpOMATHYeCKUX YTACBONOPONOB, YWaAIWCb TAKUM Ke CnOCOoM, 
Kak apOMaTHYeckHe yreBOLOpOMbl OeHsHHa MpAMOH ToHKH. Ja kaTanusata, 
lO WM nocse yaleHHA APOMATHYECKHX YIJIeEBOLOPOAOB, OblWIH ONPeWeIeHbI Te Ke 
KOHCTaHTHI (Ta6. 1). 

Ilo qempeccuu aHHJIMHOBbIX TOUeK C MPHMeHeHHeM COOTBETCTB yIOWAX Koa 
(PMIMeHTOB Ob BHIYHCIeEH TPpyNMoBok cocTaB uCCJeqyemoh dpakuuk (BBICOT 
(B mpoleHtax): apomaruyeckue 15,1; rugpoapomaruueckue 23,6; Wee 
uMkNanp 27,3; mapadunosple 34,0. [ponent TruApoapoMaTuyecKHx K oOulemy; 
KOMUeCTBY WHKNaHOB 46,3. 

Apomatuueckue yreBoxoporbl, OOpasoBaBlinecd B pesyJIbTaTe KaTasM3a, 
BbI,eCIAIMCb XpOMaTOrpaduyeckoH afcopOuneH, MpOMbIBaJIMCb, CYLIMIMCh 
MeperouAIMCb U3 KOMObl DaBopcKOrO B MPHCYTCTBHM MeTaJIMUeCKOTO HaTpHAZ 
CBOHCTBA. H KOJIMUeCTBO COOpaHHbIX (PpakUMH apoMaTHYecKUX yrwJeRO,OpoRoE 
NIpHBeeHbI B Tad. 2. 

@MpakuWuu apOMAaTHYeCKHX YIJeBOLOPOAOB C WebiO BbINeIeHHA KOHJ\eH- 
CHPOBaHHbIX apOMaATHYECKUX  YyIreBOMOpOLOB OWI o6paOoTaHb! nuK pH 
HOBOM KHCJIOTOH B OTJCJIbHOCTH. | 

Hs ppaxunu 135—155° u 155—175° ppinayana uucraa NMKPUHOBaA KucioTa. 
O6a ocaka nocule KpucTaIM3aluH WMemH T. m1. 122—123° uc nuKpuuoBoit KH 
COTO Jempeccuu He JaBaiu, OTKyla CulekyeT, TO OHH He COJep2xKaH HU Hay 
TaJIMHa, HH efoO roMOJOros. 

M3 ppaxuuu 175—195° nowyuen nuKpaT, KOTOpbIii Moce HECKOAbKUX mepe- 
KPHCTAaIWIM3alui U3 STUJIOBOrO CHMPTAa Jal 1Ba MMKpaTa: OJMH — uromKoo6pas- 
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Taonuiya 2 
tf 


CpolictBa H KoaMYeCTBO (pakuMH apomaTHuecKHx yIrleBoOROpoLos, 
BEINCICHHBIX M3 KaTaM3ata dpakwun 150—200° mupsaanckoli nepru 


No T. (736. ae n20 ae KomuuectTBo 
dp akunH pT. cr.) D 4 pakyun, © 
4 135—155 1,4792 0,8324 19 
2 195—175 1, 4860 0,8421 17 
3 175—195 1, 4930 0, 8643 20 
4 195—220 1,9140 0,9349 20 


HbIC KPHCTaJIbl OPaH2KeBO-x%KeNTOrO UBeTa c T. mI. 141°, uro coorBercTByeT 
T. ll. WHKpata a-MeTHuHapramuHa. Ilo mureparypHbim Janupio (*) T. a. WHK- 
pata «-mMeTusHaptramuna 141°. Bropol — 2xxenroro upera KpucTadbl, WwaBHTca 
mpu 149° u coorperctByer T. mI. MMKpata Hadptanuna. B «urepatype Aaa 
mukpata Hadtasmua Jaetca T. mt. 149,5° (7). 

V3 d@paxunu 195—220° nonyyen muKkpaT, 43 KOTOpOrO noce HeECKOAbKHX 
HepekpHCTaMMsaluli U3 STHIOBOrO CHupTa NoyueHb! 7Ba nwHKpaTa: OMH— 
spKO-OpaHxKesoro wBeta, c T. nu. 111—112°, no mureparypypm WaHHBIM CcooT- 
BeTCTBYIOWMH muKpaTy 1,6-qumMeruiHadptanuna (*); BTOpol, KoTopbii mlaBuTca 
npu 120—121°, coorsercTByroumi mukpaty 1,7-numeruainadbranuna (8). 

Ha ocHOBaHHH BbIAeJICHHLIX MHKPaTOB HaMH YCTaHOBJIeHO B MUp3saaHcKoH 
He@TH MpHCyTCTBHe JekauHa, %-MeTHIekanHa, 1,6- u 1,7-quMeTusmeKamuHoB. 


MWucruryt xumun um. II. [. Meauxuuisuau Tlocrynusio0 
Axkajemuu Hayk Tpy3sCCP 24 ITV 1958 


WMTHPOBAHHAA JIMTEPATYPA 
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meeorg. Chem., Erg., 11, 5, 144 (1943). * A.S.Beiley, K.-C. Bruyant_et al, 
J. Inst. Petr. Techn., 34, 677 (1948). 
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Jloxzayp AkawemMuu HaykK GCC2 | 
1958. Tom 121, Ne 6 | 


XHMH A 


d. C. BOBOBHY u B. B. TIEPEKAJIMH 


WCCJIEJOBAHHE CTPOEHHS HENPEEJIbHbIX HUTPOCOEQMHEHHH 
METOJOM KOMBUHHAWMOHHOrO PACCEAHHA CBETA 


(ITpedcmaeaeno axademuxom A. H. Teperuneim 14 IV 1958) 


MuoroyuncuieHHbIMH § HCCJIeIOBaHHAMH ObIIO MOKa3aHO, UTO WIA yCHewHOro| 
B3AHMOJCHCTBHUA HeIpPeeIbHbIX HHTpOcoeMHeHHH C HYKJICOPHJIbHBIMH pea-| 
reHTaMH, B WaCTHOCTH COeAMHEHHAMHM C NOABHXKHbIMH aTOMAMH BOOPOa B ME-) 
THJIbHbIX HM MeTHJICHOBbIX rpymmax, peliaioujee 3HaYeHHE HMeeT HaJIMUHe 3JIEKT- 
poHHoro mpobeia (+6) y «-yrulepoqHoro aToMa 9THJIeCHOBOTO OCTaTKa HUTpoowe- 
(puna. BeauuuHa 9eKTpOHHOFO Mpobesla, OOYCOBMeHHOFO CONPAXKeHHeM HUTPO- | 
PpyNUbl C ABOMHOH CBA3bIO, CYW[eCTBCHHbIM OOPa30M 3aBHCHT OT XHMMYeCKOrO: 
CTPOCHHA HeMpeAebHbIX HHTpocoeMHeHHI (MpPHpOAL PaMKaJIOB, CBASAHHbIX 
C STHJICHOBbIM OCTATKOM). | 


REN eo 
Ry 
R, 


Si reo 
LF 


{ 
2 | 


rye R = H, amu, apua, rerepouuKs, Ry, Ro= H, amKua, apus. ) 

Jia pemenua pala CHHTeTHYeCCKHX 3aJad BO3SHHKJa HeEOCOXOAHMOCTb B JO- 
CTATOUHO OObEKTHBHBIX CBECHHAX O XaPakTepe CONPAKeHHA B HUTPOOMepuHaXx. 
C sTo Welbio Obl HCCeAOBaHbI HHTCHCHBHOCTH MOJIOC KOMOMHAaIHOHHOFO pac- 
cesHua cepuu (X XII) HempeqebHbIX HUTPOCOeAMHeEHHH, HHTPOMeTaHa H HECKOUJIb- 
KHX AapOMATH¥YeCKHX HHTPOMPOM3BOAHbIX. CmekTpbl OOJbUIMHCTBa STHX Coe qH- 
HeHHH MOJIYYeHbI BIePBHIe. | 

Kak u3BecTuo ('), HHTCHCHBHOCTH JIMHHM KOMOMHAMMOHHOrO paccesdHHA, pes- 
KO H3Me€HAACh B 3ABMCHMOCTH OT CONPAXKeCHHA, MOLT ObITb HCNOb3OBaHbI LIA 
ero OleHKH. Kpome Toro, JIMHHH KOMOMHAaWMOHHOFO pacceaHua, Oyyun xapak- 
TEPHCTHUHBIMH, B OTJIMYMe OT YJIbTpac:pHOJIeETOBbIX MOJIOC MOFOUeHHA, MO3BO- 
JIAIOT CYLUTb O JIOKAJIbHbIX H3MCHCHHAX JJIEKTPOHHOrO OOsJIaka, a He O MOBele- 
HHH MOJI€KYJIbI B ILeJIOM. 

UcceqoBaHuA MpOBOAMIMCh C MOMOM{bIO (POTOSIeEKTPHYeCKOM YyCTaHOBKH. 
PacTBopuTedieM BO BCex CIy4aAX CLYKHI aleTOH. KonweHTpalluu BelllecTB BapbH- 
poBaJIMcb B Mpegemax or 107% no 10° Moa/a, uTo mpaKTHyecKH HCKINOUaJIO BO3- 
MOXHOCTh B3AHMOJCHCTBUA MOJICKYJI HCCJI@OBaHHbIX BelulecTB. TOouHOCTb BOC- 
NPOW3BeReHHA pesyJIbTaTOB JlexKaJla WIA WHTeHCHMBHOCTeH B Mmpesqenax +3— 
4% ujuia uactor +5 cm +. M3mepsaucb HHTCHCHBHOCTH H YaCTOTHI JMU MOuHO- 
CHMMeTPHYHOrO HM aHTHCHMMeTPHYHOrO KOJeOaHHH HHATpOrpynnbl, AaHTHCHMMeT- 
PHYHOFO KOJeOaHUA OeH3OJIbHOO KOJbIla HM KONeOaHHH ABoHHOM cBasu. Tpu 
S3TOM MepOH HHTCHCHBHOCTH JIHHHM CJIYKMJIO ee OTHOLICHHE K UHTeHCHB- 
HocTH JMHHH 1707 cm? anerona. Jia jeBaTH coeluHeHHit IIPOU3BeeHbI 
TaKKe KOJIMYCCTBEHHBIE MOAPHSAUMOHHbIe H3MepeHuA. Bce JaHHble no uacTo- 
TaM, MHTCHCHBHOCTAM, IIPHBe[CHHbIM K OJMHAKOBOM KOHIWeHTpallun BellecTB 
M K OJHOMY H TOMY Ke YnCY HHTporpynn HW ABOHHBIX CBA3eH, H MO cocTON- 
HHIO NOIAPH3alHH JIMHHH CoOpaHbl B Tabu. |. 

TIpopeyennoe ucceqoBanne moKa3a0, YTO HHTeHCHBHOCTH HHH u3MeHs- 
loTCA B BeCbMa IWIMPOKHX mpewemax (Tad. 2). ia ofHux H Tex *%Ke MOMeKY.I 
OCOOeCHHO CHJIbHBIM H3MCHCHHAM MOJBep2KeHbI HHTCHCHBHOCTH AaHTHCHMMeTpHu- 
HOrO KOeOaHHuA OeH30JIbHOrO KOVIbIIa. 
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Tia Onmanar 1 


Yactots! (B cm~!), HHTeHCHBHOCTH (B NI1pOH3BOUbHOi eAMHOli WIKase) u cTeneHH AenouApHsalHHn 
CMeKTpaX CTHpo/a H HUTpocoequHeHuit 


HEKOTOPbIX JIMHHH KOMONMHAIMOHHOrO paccesHHA B 


— 


@Mopmyua 


TlomHocumMmMet- 
puHuHOe Koue- 


AHTHCHMMeT- 
PHUHOE Kouie- 


AHTHCHMMeT- 
PHuHOe Koue- 


Kone6anHe 
UBOWHOH CBASH 
C= 


6aHue NO,- 6aHue NO,- OaHHe Kouba 
rpynnbi Ppynnel 
(1) CH,NO, 1380-1400 1555 oe = 
(0,02; (0,005 
¢ = 0,32) e = 0,74) 
(II) CH;CH,CH,CH=-CH—NO, 1340 (0,36) 1510 = 1650 
{ (0,054) (0,487) 
(III) Seer oe 1340 (0,38) 1510 (0,042) ah 1650 
CH, (0,183) 
Vas 1345 (0,75; | 1540 (0,04; | 4600 (0,46; — 
ee apc NOs pi0;22) p=0,72) | p= 0,55) 
LZ N\cH=Ci st es 1610 1640 (0,42; 
») Qe iis 18H (0,3,e=0,55) == 0,28) 
| 7 \cH=CH—NO, (9; ? 1600 (2,4 | 1630(4,3, 
(V1) Ry po CH—NO O—10852) o = 0,43) 0 = 0,35) 
(v1) <_ci=c—Nno. 1325 (4,3) ? 1600 (1,3) | 1660 (2,3) 
ae 1340 (4,5 
se S 7) — 
qn wc YNo, mane > | 1600 (0, 44) 
(IX) H,C(” _CH=CH—No, 1335 (10,6) | 1540 (0,9) | 1620(4,1) | 1640 (4,2) 
(X) HCC >cH=c-No, 1320 (7,3) ? 1615 (2,6) | 41660.(3,7) 
cH, 1340 (5; 1500 (0,2 1600 (1 
(81) CHOC NO: ee 0,42) e= 0,50) | = 0,50) : 
ee 1325 (40; 1500 (3,7) | 1600(19; | 1625 (10; 
(X11) H,cO¢_>CH=CH—NO o = 0,39) = 0,38) | p 0,36) 
(XIII) H,CO¢”cH=C—NO, 1305 (26) G 1590 (10) | 4640 (10) 
du, 
(XIV) ONL >CH=CH—NO, 1335 (3,4) | 1510 (0,45) | 4590(4,1) | 1630 (4,8) 
(XV) ONC >cH=c—No, 1345 (2,8) ? 1600 (3) 1665 (3) 
ere ar, 
(XVI) NK CH=CH—CH=CH-No,| 1340 (30) ? 1590 (39) | 1630 (27) 
(XVII) Il NL cH=cH—cH=cH—No, 1335 (255) ? — 1620 (95) 
O 
— 1335 (146; | 1510(2,8) | 1610(50; | 1625 (48; 
(XVIII) O,N-HC=CHK CH= 0,36) BEBE ink os teas) 
a 515 (0,7) | 1610 (25 1660 (14 
: amar: 1335 (ideal ot 10 (25; 14; 
ee Oe 0,4) e=0,49) | pe =0,43) 
CH, CH, 
Bhd Gtr 1340 (0,4) | 1520 (0,13) | 1595 (0,44 ~ 
(XX) << NNO, (0,4) (0,13) (0,14) 
NO, 
(XX1) uN 
Perea on ak NG, | Se) 1510 (1,0) | 1595 (3,56) | 1630 (5,4) 
Hass 
i i Q905 f 9 Am / 5 (9 8 
(S811) ON-CacH /cc-no, | 1325(3,5) | 1540(0,20) | 1610 (1,3) | 1665 (2,8) 


| 
Cre CH; 
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Vi3MeHeHHA HHTCHCHBHOCTell MHMH CMeKTpOB KOMOMHAaI\MOHHOrO paccer: 
HHA HUTPOrpynnbl, ABoMHOH cBA3H HM apomMaTMYecKOrO Apa HeMOCPeACTBeHHO! 


Ta0umnmMa 2 


CpaBHuBaempie M3mMeneHue HHTeCHCHE- 
XapakTep Koe6aHuA BellecTBa HOCTH (4HCJIO pas) 
TlomHocummMetpuunoe KOvIeOaHHe HUTpO- 2000 
rpynnbt (I) u (XII) 
AHTHCHMMeTpHuHOe KoeOaHHe OeH30NIb- ~312 
HOrO Kouba (IV) m (XVID 
Kome6anue JBOMHOH CBAs (J) u (XVIID) ~98 


oTpaxkaloT UX yuacTHe B 7%-3CKTPOHHOM B3aHMOJelCTBMM, CO3aBad ACHOe} 
MpelcTaBIeHve O 3ABHCHMOCTH COMpPAXCHHA B HUTPOOMePHHAX OT UX cTpoenua,, 
H MO3BOAIOT ClelaTb CeELYIOULMe BbIBOLEI. 

1. Henpegenbuble oepuHbl mpedcTaBnaloT CoOoH eHHY!IO CONpAxKeHHY!IO 
CHCTeMy: B aslMaTHyeCKHX HUTPOOepuHAaX HHATporpynna conpsxXeHa C JBOH-; 
HOH CBA3bIO, a B APOMATHUECKHX B CONPAKEHHH YUACTBYIOT HAUTPOrpynMbl, BOH- 
Had CBA3b H O€H30IbHOe AAPO, YTO MPOABIAeTCA B elle Ooee PeSKOM yBeNHYe- 
HHH WHTCHCHBHOCTH JIHHHH CHeKTPOB MO CpaBHeHHIO C COeJHHEHHAMH, HE CO-> 
Jlep2KallHMH OAHOBPeMeHHO STHX Tpex ocTaTKOB. HyKseopubyble 3aMecTUTeJIH, | 
HaXOAllHecd B Mapa-MONOKeHHH OeH30JIbHOrO KOJIbIa (M€THJIbHaH WM MeTO-| 
KCHJIbHad rpynmbt), OarompHATCTBYIOT COMpAXKeHHIO TOUHO Tak 2%Ke, KaK H BI 
cayuae apoMaTH¥eCKHX HUTpocoeqMHeHHH, cormacHo JaHHbIM IT. II. WWops 
ruua ('). 

2. B mapa-quHuTpoomepunax (XVIII) uw (XIX) conpaxeHne pe3Ko Bo3pa- 
cTaeT B CPpaBHeHHH C COOTBeTCTBYIOUIMMH MeTa-H30MepamuH (XXI) u (XXII) 
HW MOHOHUTpOOedpuHamH (VI) u (VII), xora B (XVIII) uw (XIX). caeqoBano One 
OKNAaTh OCMAGCHHA JHHHH BCJeACTBHe HaIM4HA B MOJIeKys1aX MIpOTHBOMO- 
JIOMKHO HallpaBJICHHbIX COMPAXKeHHbIX CHCTeM. 

3. MeruubHble rpynubl Mp STHeCHOBOM yrviepode, CBA3AHHOM C HUTPOrpyn- 
MOH, OcaOAIOT COMpsAXxKeHHe, MO-BHMMOMY, BCIeEACTBHe HapyleHuA KoMa- 
HaPHOCTH MOJI€KYJIbl (CpaBHHTb HHTCHCHBHOCTH MOIOC HATPOrpynMbl, 6eH30J1b- 
HOrO KOJIbUa H ABOMHOH cBaA3H B coeqHHeHUAX (VI), (IX), (XII), (XIV) u co- 
oTBeTCTBeHHO B (VII), (X), (XIII) u (XV). 

4, CreneHb JenouApH3alluH MOJHOCHMMeTpHUHOrO KOeOaHHA HUTpOorpynnMb! 
B COOTBETCTBHH C MPe@KHHMH HaOIOJCHHAMM OJHOFO H3 Hac (*) WIA OOMbIIMHCT- 
Ba COeMHeHHH 3aKIOueHa B mpezemax 0,22—0,43. ConocraBnenue mMexky 
co6oH coequHenuH XII u XI, ana Koropprx J, = 40, op, = 0,39 u 1,=5, 9. = 
=0,42, COoTBeTCTBEHHO, CBUETEIbCTBYET 0 TOM, YTO BBEeEHHE B IleMb JBOMHOL 
yrulepo-yrepoHOH CBA3H MPHBOAHT He K MPOCTOMY YJVWIMHeHHIO OHO U3 
oceH s1MNCcoHTa oe HUTPOrpynl, a K OMHOBPeMeHHOMY YJIMHeHMIO BCeX eFo 
oceH, T. €. K CYII€CTBeEHHOMY H3MeHeHHIO QopMbl 9IHMcon,a. B  mo- 
NekyaX, OTMHYAIOWMXcA OAaPOMPHATHBIMH YCJIOBHAMH JIA COMPs2%KeHHA JH- 
HHA KONeOaHHA OeH3OIbHOTO KOJIbIa CTAHOBHTCA OTYETAHBO NOMAPH3OBaHHOH 
(B cayyae coequHenua (XII) crenenb Jenouapusalun sto muHun paBHa 0,38). 
Tlocnequuit pax, Ka3auocb Obl, cBUeTeMbCTByeT 06 H3MeHEHHH (bopMbI «aHTH- 
CHMMETPHUHOFO» KONeOaHHA KOJIbIa B pe3ysIbTaTe CONPAKeHHA CBASeH. 

AstTopbl BbipaxkaloT rmyOokyto OarofapHocts aka. A. H. Tepenuny u mpod. 
B. C. Henopeuty 3a ByumManue K paOoTe H 3a MpelocTaBJIeHHe BO3MOXKHOCTY 
NIpOBeeCHHA CMeKTPOCKOMMYeCKOH uacTH HccTeOBaHHA. 


Iloctynuao 
2 IV 1958 
UMTMPOBAHHASA JINTEPATYPA 


Te ep A oper, Hoxropexas qucceptanus, Ou3.-xuM. uncr. um. JI. A. Kapno 
Ba, M., 1949. 2 ©.C.Bo60Bu4,M.B. Boa bkKenHwtelu, JAH, 71, 1045 (1950) 
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Horaage Akaygemun nayr CCCP 
1958. Tom 121, Ne 6 


XHMH 
A, A. TYH]bIPEB, H. C. HAMETKHH u akagemuk A. B. TOIUMEB 


AWNOJIBHBIE MOMEHTHI FEKCAJIK HJINPOWSBOJHbIX 
JMCHJIOKCAHA 


 B HacTostlem cooOlleHHH MpMBOAATCA SHAYCHUA IMMOMbHEIX MOMeHTOB JWIs 
ueTbIpeX TeKC@JIKHJIMPOW3BOZHBIX JMCHNOKCaHa: TeKcaMeTumucnoKcaHa, 
TPeKCaSTUIAUCHIOKCaHa, reKcallponusiqucnokcana H rekca6yTHAMCHIOKCaHa, — 
NIOLYYCHHBIX THAPOIH30M COOTBETCTBYIOWMX TPuaIKHNITaIOH“_ (3TOKCH) cHa- 
HOB (?). 
__ J\wnonpupili MoMeHT reKkcaMeTHIMCuNOKcaHa U3MepsICA PAXOM aBTOpOB. 
(,°), Tora Kak JMMOJbHbIe MOMeHTHI OCTAIbHBIX TeKCaJIKHJIMPOU3BOXHBIX 
JMcHOKcaHa H3MepeHbI Hamu BrepBble. J[uNOMbHbIe MOMCHTEI BbIMHCANHCK- 
HaMH H3 BeJIHYHH AHOJIEKTPHYeCKHX NPOHMMaeMocTeH pa3s0aBJICHHbIX pacTBO- 
POB STHX BeIeCTB B HEMOMAPHOM PacTBOpHTele—N-rekcaHe. 
T\ua1ekTpuyeckue MpOHHWaeMOcTH H3MepAIHCb B yCTaHOBKe, paOoratouleli 
0 MeTOAYy OuenuH. CraOunusallua mpH6opa mbesoKBaplleBad c yacToTol 7,95 x 
x 10° rn. U3meputenbubiii KOHJeHCaTOp COCTOAJI H3 TpeX KOHILEHTPMYeCKUX M1a- 
THHOBBIX WHIHHIpoB. HapyKublli 4 BHYTPeHHHH UHIMHApbl COCAMHANIUCh Me- 
Ky coOol B HECKONbKUX MECTaX MWiaTHHOBOH MPOBOJOKOl, H ITOT WJKEKTPOI 3a- 
SeMJIAJICH, OaroqapaA YeMy S9KpaHUpoBasca cpequHi I1eKTPOL. 

Mexa1eKTpoHad CMKOCTb STOFO KOHJeHCaTOpa OKa3alacb paBHOli Mp u3- 
MepeHHAX To OeH307y 12,363 pF. Tlonp3yicb 3THM Ha3HayeHHeM H pesybTaTa- 
MH 9KCMe€PHMeHTAJIbHBIX JaHHbIX MO MpOMepy eMKOCTH KOHMeHCaTopa, 3anou- 
He€HHOrO BelI[eCTBOM, Mbl BbIYHC- 

Ta6nauna 1 

JHMM JUIIeEKTPHYecKHe Mpouulae- 
MOCTH TOJIYOJIa, H-TeKCdaHa H TeK- J[nau1ekK TpHuecKHe NPOHHUaeMOcTH ToJyoua, | 
caMeTHITHCHIOKCaHa mIpH DEO. likes H-rekCaHa H TeCKCaAMeCTHATHCHIOKCaHa Np DS 


JIYYeHHbIe 3HAYeHHA WH JHTepaTyp- 
Hble JaHHble MpHBeseHH B Tabu. |. RE oe SANE i Se 
BeujecTBo -—— - 100 

CpaBHeHHe 9TUX JIAHHbIX yKa- maunbie (<,)|_ HEIe (e2) - 

3bIBae€T Ha BeCbMa BBICOKYIO TOU- oo 
i} 
HOCTb mpHOopa. 

Vismepenue uameKTpHyecKOH aL: 2,3744 |2,3738 (8) 40,08 
Mpowulaemoctu ©, WoTHOCTH AU yPexcan 1°8854 |1,8867 (°)| —0,07 
NOKAa3aTeIA MPeMOMJICHHA fp IIpO- T excamerTHqu- , ae 
Boluoch mpH 25 -+0,05°. JTu- CHJIOKCaH Ie 23 h0td | 25 tbow) —_ 

HHUACMOCTE, wens Mee 
SQIeKTpuyecKad impo * Tina $= 20°. 


ompeyenamacb C  TOUHOCTHIO 
0,02%. IInoTHocTb pacTBOpoB P 
ompeyeAacb MHKHOMeTPOM C TOUHOCTHIO 0,02% u nMoKa3aTeIb NpesIOMIeHHT 


Ha pebpaxtomerpe MP®-23 c Touxoctbio 0,01%. 
Jlunonpuble MOMeHTHI TeKCaJIKHJIMPOHSBOAHEIX HCHIOKCaHa PaCCUHTbIBa- 


jiucb m0 Meroxy Tegepcrpanza (*) mo dopmyse: 
u = 0,012813 - 10°38 VW Pop T (1) 


re ». — AMNOMbHbIG MOMeHT, Po, — OPHeHTAIHOHHAaT NOJApHsalys, T — a6co- 
JuOTHaH TemMmepatypa. 


OpveHTallHoHHad NOApHsallHA CBASaHa C OOWeH NowJApusallHen PacTBOpeH- 
Horo BellecTBa P., H AecbopMallMoHHOH monapHsalveh Pp, NPHHATOW, paBHOU 
MOJIAPHOH pectbpakIHH, COOTHOLIeHHeM 


Poe=—Le =P De: (2) 


Vinyekc oo yka3blpaeT Ha TO, UTO 3HayeHHA Po U Pp IKCTPalOJIMpOBaHEl! 
Ha GecKoHeyHOe pasBefeHve m0 meToay Teyecrpanya. | 
Oomaa NosApHsalluaA NMpH GecKOHeyHOM pa3BeJeHHH BbIYHCJAACb NO Cie-- 
y!louluM (bopmywiaM, B KOTOpbIX HHJeKc 1 OTHOCHTCA K UMCTOMY PaCTBOPHTeJIO 
u WHyekc 2—K pacTBOPeHHOMy BellecTBy; AHIJIEKTPpHYeCKaH MpOHHIWaeMOCTh €,, 
TWIOTHOCTh d MU MOKAa3aTeJIb MPeJIOMJIEHHA fp Oe3 HHeKCOB — BeJIMUYHHbI, Xapak-- 
TepH3ylollMe pactBop; C.— MOJIApHad JOuId pacTBopeHHoro BeulecTBa, a My, ui 
M,— MOJleKYJIApHbIe §=BeCa pacTBOpHTex HW pacTBOpeHHorO  BelllecTBa., 
OGOujad NONApUsal\HA PacTBOpeHHOrO BeLlecTBAa: 


Pa = A(Ms— pd) + Bas, (3) 
rae | 
: ej — 1 4 3M, Sd eh & pa 
A= En? B= Ree Ey Bd, = ryecrmst each net 


JlecbopmaitvonHad NOJIspHsallvaA pacTBOpeHHoro RelLeCTBAa: 


TaOauna 2 i M ; 
« Po,, = A'( M2 — Pd, G+) + Biv, 
KoucraHTsl W-rekcaHa 1 (4) 

KoncTaHTpl Jin BHINHCTeEHHA Po, rye 
2 

My ne Eo5 “ A B A’ ta has 4 ab 4 Arab 3M, 

7 ni +2 dy d; (n® + 2)2 
86,18 o,05u | 41,8854 |134 , 593] 0, 3480/26, 154 pe ns 
Moynt = =; 


Co 
OHCTAHTEI JIA BLIYHCIeHUA Pp | 
4 2 o B ra6a. 2 mpHBeseHbI KOHCTaHTbi 


YHCTOFO paCTBOPHTeJIA WIA BbIMMCJe- 

meee) As ~ got Hust P38 (Pp 
B tTa6u. 3 npHBeyeHbI pesyibTa- 
fl SILER soa ||) 7028474 | 26,176 Tbhl H3MepeHHH WHJIeKTpHuecKOH Mmpo- 
HMlaemocTu (¢), muoTHocTH (d) nu 


MOKasaTeA MpeOMIeHUA (Np) PaCTBOPOB TeKCaJIKHJIMpPOM3BOAHBIX TMCHIOKCaHa 
B A-PekcaHe JIA pas/IMYHbIX KOHIEHTpalluit pacTBOpeHHoro BelLeCTBA, BbIpaxKeH- 
HbIX B MOJIAPHBIX NosIAx (C2). 

Ilo qanHbim Ta6n. 2 uM 3 BbIMHCJIeHbI KOHCTaHTbI, HeOOXOAUMbIe JIA pac- 
yeTa JHNOJIbHBIX MOMeHTOB 110 MeTogy Temecrpanya. OTH KOHCTaHTbI MpHBe- 
WeHbI B TaOJ. 4. 

Jlna pala coequneHHlt as, Bd, u yf; 3aBMCAT OT KOHIeHTpalluu HeHHeHHO, 
NosToMy Oblvla HeOOXOAMMa SKCTpanONAuA Ha HyseByIO KOHWeHTpanuio. Jus 
STOrO CTPOWJIMCb KpWBble © = fy (C2), d = fy (C2) H Ng =fs (C2) HB TOUKEe C2=0 
MpPOBOAMINCb KacaTebuble, TaHreuc yrvia HaKJIOHA KaCaTebHOM K OCH KOHILeH- 
Tpallud WH Waban UCKOMYIO BenMUNHY. 

Kak yKa3bIBaJIOCb BbILIe, B IMTepaType MMEIOTCA JaHHbIe TOMbKO M0 LMNOMb- 
HOMY MOMeHTY TekcaMeTHIqucHoKcaHa. J|unoubHbIM MOMeHT 9TOrO coewqn- 
H€HHA, M3MepeHHbI B OeHsONe, OKa3aIcA paBHEIM 0,80 D (°). To ApPYyruM Jlan- 
HbIM (°), HMOJIbHBIi MOMeHT reKcaMeTHJIJUCHIOKCaHa, H3MepeHHbIN B OeH3o0ue 
up 30°, pasen 0,79 D. Oru 3HayeHua XOpoulo cormacywres C NOMYYeHHEIM HAMM 
3HayeHHeM, paBHbim 0,78 D. 
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SKCHEPHMEHTANbHO HaliqeHHBIe 3HaUeHna ‘tegue) 


H {Mp PacTBOpoB rekcaKHANPOHsBOAHEIX 


ANCHIOKCaHa B H-reKcaHe 


TaOnmuna 3 


we | 
& | E25 | a | nh C2 E25 a nD 
= 
TekcameTHu2ucunoKcar B W-reKcaHe PekcanponuagucumoKcaH B H-rekcaHe 
0) 1, 8854 0, 6549 1, 3724 0 1, 8854 0, 6949 th Ss 
0 ,0206 1,8956 0, 6585 13726 0,0197 1, 9032 0,6659 1,3767 
0,0353 1,9029 0, 6607 AN SPAT 0,0346 Silty? 0,6725 13799 
0,0499 1, 9076 0,6633 WS S/243 0 ,0496 0, 9334 0,6788 1 3824 
Texcastunmgucuaoxcan B H-TeKcanie Texca6y1uaqucuaoKcan B H-TeKCaHe 
0 1, 8854 0, 6549 13724 0 1 8854 0 ,6949 13724 
0 ,0201 1,9010 0, 6635 il soa 0 ,0196 1,9108 0, 6684 1, 3184 
0,0351 1,9107 0, 6699 1,3776 0 ,0348 1, 9294 0,6770 1 3822 
0 ,0499 1.9210 0,6755 STS 0 ,0486 ths otek 0, 6858 1, 3856 


TaoOmuna 4 


KouctanHTbl JIA BbIYHCJICHHA JMMOMbHbIX MOMCHTOB TeKCaJIKHJINPOH3BOJHbIX JMCHJIOKCaHa M10 
MeTogy Temectpanga 


| BeuecTBo Me Ey Rd, Poo vit? P Doo Pop w-1018 
i} 

(CHs3)3SiOSi(CHs)s 162 ,,39'|.0;4958/ 0,168 | 61,8 | 0,022) 49,;3 |) 42°55 |10,78 

(CoH5)3SiOSi(C2Hs)3 246,55|0,772 |0,427 | 86,4 | 0,434] 77,5 | 8,9 | 0,66 

(C3H7)3SiOSi(C3H,)3 330,71 |0,948 |0,640 |110,6 | 0,599/101 ,3 | Onsale Omor 

414,88| 1,215 |0,6775|)145,1 | 0,830|134,9 | 10,2 | 0,74 


(CaHs)3SiOSi(CqHo)s 


BesMunHbl JMMOJIbHBIX MOMCHTOB Te€KCaJIKHJIMPOWSBOHEIX JMCHJIOKCaHa, 
MIpHBeleHHble B TAO. 4, MoKasbIBalOoT, TO CBA3b Si—O cHJIbHO NOApHa. ITO 
OOYCIOBICHO 3HaYHTeIbHOH pa3HHllell B 2IeKTpOoTpulaTenbHOcTAX Si u O. 

Ha61r0yaemoe yMeHbIIeHHe BEHYMHbI WHIOJIbHOrO MOMeHTA MOVJICKYJI, CO- 
AepKalluX STWJIbHbIC, MPOMMIbHbIe HU OyTHJIbHbIe PakuKaJIbl 10 CpaBHeHHIO C 
MOJIeKYaMH, COJepKallHMH METHJIbHbIC PaluKaJIbl, MOXKeT ObITh OOBACHEHO, 
BHJMMO, YB@IHYeHHeM BaJICHTHOTO Ya, BbISBaHHBIM paCTaJIKMBaHHeM rpo- 
MO3QKHX rpynn. 


Ilocrynusto 
13 V 1958 
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Jlexaagn Akawemuu nayr CCCP 
1958. Tom 121, Ne 6 


Akanemuk | YW. H. HA3APOB | u KK. A. KPACHAA 


KOHJEHCAUHA ALWETAJIA 8-LHK JIOWMMTPAJIA 
C 1-3TOKCHH30IIPEHOM 


PaspaOoraHHbili Ham paHee MeTO] CHHTC3a HEMPeebHbIX a/IbUerHOB dl 
MpeHOuAHOrO THMa, OCHOBaHHbIM Ha KOHJeHcalluu aletaneH c 1-ankKOKcudy 
eHamu ('), MO3BOIAeT YVIMHATb H30MPeCHOHAHY!IO yruepodHy!0 Wenouky cpa) 
Ha NATb HH JeCATb yriepOAHbIX ATOMOB. | 

C MOMOULbIO 9TOFO MeTOAa ObIIH NOJYYeHbI TAKWe NOMMeHaH, Kak oKTaTpH 
eCHalb, JerHqpouuTpasb, capHesHHalb WH Jp., a TaKKe CHHTe3HPOBaH Pj 
a,8-HeMpeWeIbHbIX  SHpoabAeruDoB: 4-sToKCHUMTpasb, 4,8-qustoKcupapl 
He3aJIb H Jp. 

OTa WHTepecHad peaKIMA OTKPbIBaeT MPOCTOH MyTb JWI CHHTe3a B-HOHC 
JIMeHyKCyCHOrO abyervfa uM aibyerua BuTamuna A, u c 3TOM LWembiO HaMI 
W3y4eHa KOHJeHCalMA alletaga B- WukMoOWUTpana (1) c 1-3ToKcHu30NpeHoM (If 

PanHee HeH3BeCTHbIN alletatb 8-WuKOWNTpana (1) Ob nMomyyeH mpu fel 
CTBHH OpTOMypaBbHHOro Scpupa Ha B-WMKMOMMTpanb. 

B npucyTcTBuu XJIOpHcToro WHHKa KOHJeHCaluA alleTaia B-WMKIOWMTpPas 
(1) c stoKcunsonpeHom (II) npHBoguT kK cMecuH aupoaleTameh ambyeruga C, 
(III) w anbgeruga Coy (IV) c Bprxogqamu 44,6 nu 25% cooTBeTCTBeHHO, Jerk 
pa3ieHeMbIX IPH pa3sroHKe B Bakyyme. 

Hanjyulive BbIxXoAb spupoaeranen (111) u (1V) Opium nomyyeHbI mp coo? 
HOWWeHHH alletana (I) u sToKcuu30mpena (II) 2:1 nu remmeparype 40—45° 


OCH; 
CH(OC,H,), 


CH, 


| 
CH(OC,H. CH,=C—CH=CHO 
(OCHS), : (11) ea ; (il) 


«v) 
IIpu ompiienuu aupoanerana (111) pasOapnennoli oprocbocop Holt KncnO| 
TOH Taqko moulyyaercd SITOKCHMTHApO-2-HOHOMMeHYKCYCHEIt asi bern (V)| 
BOCCTAHOBJIEHHE KOTOPOTO OOpornApHOM HaTpUA Jao cooTBeTcTBYyIOMHH 9TO} 
KCHAHMTHpO-3-HOHOMHACHSTHIOBLI cnupt (VI). 
Miz sdupoauerans (III) npu neitcrsuu oproociopHoll KUcMOTHI B AMOKcaH 


ihe ee BBIXOJOM Obl MOMyYeH B-HOHOJHCHYKCYCHbIM abe 
rug 


q) 


OC,Hs C,H 


VAN CH,OH 
; pk ie 


(iv —— 


(VII) (IX) 


Hogo6ubimu 2xe mpeBpalenuamu 13 apupoaletana (IV) ¢ BbICOKHMH BbIXoO- 
AaMW YyfaJIOCb OCYULCCTBUTh CHHTe3 WM3ITOKCHONCHMTHApoabyernla BuTaMHHa 
A (VIII) @ qustoxcuOucqurngzposutramuna A (1X) —BarKHBIx TIPOM@XK YTOUHBIX 
MpOAYKTOB Ala CHHTe€3a BUTaMuHAa A, KOTOPbIe MOryT MMeTb CaMOCTOATEMbHbIit 
Ovouornueckuli unTepec. 


QOKCNE€PHMeHTAALHAA YACTL 


| AuoTunanetanb B-yuKaonutTpaaa (Il). Pactnop 104 r 
B-Wukountpana (tT. Kam. 93—95°/10 mm; nS 1,4958), 130 r opromypaBbuHoro 
opupa u 14,3 mr n-ToyoucyabpoKucaoTH! B48 Ma a6c. STHMOBUrO cMupTa ocTa- 
BUJIM Ha 3 CYTOK Mp KOMHaTHOM Temnepatype u Nocae Helirpanusalun sTHIa- 
TOM HaTPpHA CMeCb Pa3s0rHayIH B Bakyyme. 

B pesyibtate 2-KpaTHoH pasroHKH noOwy4HH: 

l-a paxuua (67-—70°/36 wm, nj 1,3960) 70 r—opromypaBbuHEli adup; 
2-8 hpaxuua (93—104°/10 mm; n'5 1,4880) 62 r — ucxomuetit 8-IHKJIOWT- 
| pauib; 
3-4 @paxuua (104—112°/10 wm, nz 1,4710) 58 r — cmecb 8-luKnOoMUTpasA 
‘Mero allerama. 

- Tlouryuennyto u3 HecKObKHX onbITOB 3-10 (paxumio (103 r) no_Bepruin me- 
perouke Ha Pe€KTHPHKaWHOHHOH KOJIOHKe CO CTeKAAHHOM HacagKou. [locue or- 
Renenusa B-WnKNOWMTpaIA KYOOBbIi OCTATOK NeperHamu u3 KoMObt DaBopcKoro 
‘MW oMpu 9TOM BbiemHIHg 32,5 r auetana B-urKNouuTpana (1) ct. kan. 10&— 


| 107°/7 um, no 1,4615. 


| 


Haitgeno %: C 74,43;474,47;°H 11,40; 13,41' 
CyaHegO. BaruncneHo %: C 74,29; H 11,583 


U3 auerana (1) nomyueH cemuKap6a30.i c T. mu. 164—166° (43 9TaHOVa), 
KOTOPHIH He Jas Wempeccuh c ceMMKapOa30HOM $-IMKNOUNTpasA. 

Koumqencauua atletana B-uUnkKaonuUuTpaana (I) c dTO- 
KcHuU38O0MpeHOM (Il). K cmecu40 r (0,177 mona) anerana (1) 14 man. 10% 
pacTBopa XsOpucTorO WHHKa BaTHJalleTaTe MpHOaBHIM MedWeHHO (3a 3,5 aca) 
pH Ttemnepatype 42° u nepememmsBanuu 10 r (0,089 Mons) sToKcun3s0mpena 
(11). 3arem cmecb nepemeutuBauH eure 1 vac 15 Mux. pu Temmepatype 42—45°, 
mocne vero oxmalwin, pasdaBuiu spupoM, mpombliu 5% pacTBOpOM eKoro 
HaTpa, BOO, BbICylIMIH HM mMepernamu. B pesynbrate 2-KpaTHOH pakuno- 
HHPOBaHHOH pa3rOoHKH B BakyyMe MOJYyueHo: 

1) 24,7 r ucxoguoro ayetana (I) c T. Kun, 68—73°/0,7 mM, nip 1,4670; 

2) 10 r (Bbixoy * 44,6%) a:upoalteTamy: amberuya Ci; (IT) B Buye Gec- 
wBeTHOH 2x%«uKOocTH c T. KHM. 105—107°/0,08 mm, n%® 1,4740, d°? 0,9466, 
MR uaiinevo 100,5, epruncneno 100,97. 


Hatigeno %: C 74,13; 74,16; H 11,17; 411,03 
CoHa,O3. Ppiuneseno %: C 74,50; Bh ali soy 


3) 7,4 r (BpIxon * 25%) abupoalerana albyeruya Coy LY ae BHNe 7KeJI- 
TORATOH BASKO 2wKuUAKOCIU c T. Kum. 152—156°/0,07 mm, 1%) 1,4828. 


Haiimeno %: C 74,92; 75,04; H 11,06; 11,15 
CogkI5)Oa. Brruncaeno %: C 74,61; aides 


* Brixon yKasaH Ha BOUeAWAM B peakuMio alleTayib (1). 
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ITOKCHAUTHUApPO-P-HOHOAUMCHYKCYCHHU al be} 
ru (V) (3-meTtua-5-9TOKCH-5-(2,6,6-TDUMeTH AM UK TOT © Kap 
ceu-l-ua-1l) nenxteu-2-aab). Cmecb 10r spupoauerana (III), 25 ma 5% | 
optotbocopHoH KucOTH! Hu 5 MJ STRAOBOTO CIHpPTa MepeMeLIMBAIH MPH 95°} 
B Toke a3ota | uac. Ilocme oxmaxKeHua K peaKUMOHHOH cMecH oOaBHM acpup,. 
opranuueckult col oTAenMIM, MpOMblIM pacTzopoM OuKapOoHaTa HaTPHA, BO- 
oli, BbICyumMM cybpaToM MarHus u Mepernasu B Bakyyme. Ilonyyeno 6,2 Tr) 


| 
apupoanbleruga (V) c tT. Kun. 98—99°/0,07 mm, np” 1,5045. 
Awake (B sTanoste) 240 mp (lg e 4,086). 


Hatigeno %: C 77,45; 77,18; H 10,88; 10,82 
Cy7HogO02. BaruncaeHo %: C 77,21; MOG 7 


2,4-tuHuTpoenumruApa3son aspupoambyeruya (V) noyyen B Bue cMecH reo- 
MeTpHYeCKHX H30MepoB c T. na. 137—145° (noce 2-KpaTHOH MepeKPHCTAJIH3a- | 
MH H3 9TAHOVA). 
Amaxc (p renrane) 68 Mt (Ig © 4,14), 290 mp (Ig © 3,79), 256 my (Ige 4,107). 


Hatineno %: C 62,01; 62,29; H 7,29; 7,01; N 13,02; 12,58 
CogHseN.05. Bpiuncneno %: C 62,13; H 7,26; N 12,6 


Cemukap6a30H adpupoambmeruga (V) momyyeH Tak%Ke B Bue cMecH reo-| 
MeTpHYeECKHX M30MepoB c T. MI. 153—161° (nocne nepeKpucTanmHsalluH ua} 
90%-ro MeTaHova). 


Hattzeno %: N 13,28; 13,30 
CygH3,02N3. BrraucneHo %: N 13,07 


B-HoHonmumgenykcycuHuh anmpmeruyg (VII). Cuecb 2,5 P 
apupoauetana (III), 1 ma 90% oprotboctopHok kKucsoTb, 20 ma QHoKcaHa 
u 6 Mi BOAbl HarpeBasH B TeyeHHe 5 ac. mpu 88—90° B ToKe a30Ta B MpucyT-| 
CTBHH cieqOB THApoxHHoua. Bo BpeMa HarpeBaHHA MeWWieHHO MpOucXoAua OT- 
TOHKa J\MOKCaHa H BOY; OJHOBPeCMeHHO B KoOy mpHOaBAIM CMecb JMOKCaHa 
u Bomb (4: 1) Tak, uTOObI OObEM PeaKIMOHHOM MaCCbI OCTaBasICA NOCTOAHHBIM. 
PeakUMOHHY!IO CMECb OXIA, BbIIMIM B eqaHyt0 Boy (30 Ma), mpoqyKT pe- 
aKIWMH SKCTparupoBasn SPUpoM. OpupHbIli 9kKcTpaKT MPOMbLIH pacTBOpoM On-| 
KapOoHaTa HaTpHA, BOXOH, BbICyIMIM U Nepernamu. Tlonyyeno 1,4 r %xu_qKOCTH 
OpaHKeBo-%KeTorO WBeta c T. KuN. 91—97°/0,09 wm. | 

TlonyyeHHbii mposyKT B cmecu c 2 Ma 90% optocbochopHot KucnoTs, 20 ma 
uoKkcana H 6 MJ BOI Obl MOBTOPHO MOABeprHyT OMMCAaHHON BbIINe OnepalHH. 
Ilocne meperonKu nomyueHo 0,7 r BellecrBa c T. Kun. 91—94°/0,09 mm, mpey- 
cTaBIAIOUlero COOK B-NOHOJIMAeHYKCYCHbIM anbyernuy (VII), 2,4-quHuTpodenu- 
rufpason KoTOporo uMesn T. m1. 195—196° (43 cmecu STaHOa ¢ STHIAalleTaTOM).. 

Amaxe (B sTaHoue) 319 MP (Ig 43191); 408 MU (Ig E 4,599). | 


| 
Haligeno %: C 63,35; 63,18; H 6,50; 6,48; N 14,30; 14,34 | 
Co3H2gO4Na." Beruncneno %: C_63,31; lpl Gee =N 14,07 


Ilo mutTepaTypHbiM anupim § 2,4-quHuTpodeHusrugzpa30n 8-noHOmHeH- 
ykcycHoro ambaeruqa naaButca mp 199—201°, Avaxc (s sranoney) 260 mee 
(lg « 4,1987), 320 my (Ig €4,1461), 400 me (Ig ¢ 4,5635) (7); mpu 198—200°, 
Awake 405 My. (Ig © 4 ,5966) ()): 

ITOKCUAUTUAPOB-HOHOAHACHITHAOBHH cnuprT (VI) 
(MeTHI-5-9TOKCH -5-(2,6,6-7 puMeTHAMMKAOTeXK ceux-l-na-l) 
neuteu-2-om). K pacrsopy 2,2 r spupoanpaernga (V) B 18 ma 96% aru- 
JOBOrO CHHPTa NpH MepeMelliMBaHuHu HM Temnepatype 10—12° npuOaBuau B Te- 
ueHue | yaca B ToKe a30Ta 370 mr Goporuzpuga HaTpua (85% comepxkanus). 

SaTemM cmecb MepemeluBanH ele 1 yac mpH sTOH TemMnepaType HM OcTaBHAK 
Ha HOUb MPH KOMHATHOH Temnmepatype. H36nrrok Ooporuypuga HaTpua pasvo- 
KUM YKCYCHOK KucHoTOH (7—8 Kameb), CHMpPT OTOrHaIM B cma6OM Bakyyme, 
K OcTaTKy 1oOaBMIH Body H Sup, XPUpHbIit cnol oTMenMAM, a BOLHbI — jBa- 
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*KMbI SKCTParMpoBaiu spupom. Coequnenubilt spupHbtit 3KCTPaKT MPOMBbIJIN BO- 
AOU, BRICYINHIH MpOKaJIeHHbIM cymbpaToM MarHUA meperuaJn. 

Ilomyyeno 1,65 r STOKCHAMPHPO-B-HOHOMACHSTHIOBOTO § cnupta (VI) 
¢ T. kum. 87—88°/0,025 mm, n3$ 1,4943, 


Hatigeno %: C 76,60; 76,85; H 11,49; 11,44 
C)7Hg,02. Brruncaeno %: C 76,66; ideo 


Haltigqeno uncso akTuBHbix BoNOpozoB: 0,99; 1,06. 

AuetokcuOuckurugpoan bheruA ButamMunua A (VIII) 
(3,7-RumMetua-5,9-2u9T0 KC u-9-(2,6,6-TpumMeTuaAWY kK aOrek- 
ee H- 1-H aQ-l) HoHag ueu-2,6-a nb). Cmecb 13,7 r apupoayetana (IV), 
29 ma 5% optoociopxoli KucnoTE H 6 MI 2THTOBOrO cnuptTa mepemMelHBati 
B TOKe a30Ta MpH 95° B revenue | uaca u OSpaGoTanH, KaK OMMCaHO BEELe Mmpu 
MOyyeHuH spupoanbyerugza (V). Baieneno 9r spupoanpyernga (VIII) c 
T. kum. 155—157°/0,1 mm, n%§ 1,5070. 

h maxc (B 9TaHose) 240 Me (lg e 4,123), 340 me (lg e 3,677) 


Hatineno %: C 76,92; 76,91; H 10,55; 10,54 
CoaH4 O03. Boruncmeno %: C 76,52; H 10,70 


? 


| 2,4-]lunntTpoenuirnipa3so0H u cemuKap6a3s0n siPupoanbaernga (VIII) ne 

YAalOcb NOJIYYHTb B KPHCTasIJIMYeCKOM COCTOAHHH. 

) AuatrokcvuOucyurungposurtramus A (IX) (3,7-auMeTUU- 

(58,9-Rustokcu-9-(2,6,6-TrpumetuanuKkaorekcen-l-ua-l)HO- 

Ha wuenu-2,6-o1).K pacrsopy 3,1 r asdupoanbyeruga (VIII) B18 ma 97% 
STHJIOBOrO cnuptTa npH Temnepatype 10—12° 4 nepemenimBaHuH NpHO6aBHH B 
TeyenHe 2 yac. 370 mr Ooporuypufa natpua. Ilocae o6pa6oTku, onucaHHon 
BbIWe, H MeperoHKH nosyyeHo 2,4 r puaToKcHOucaurHypoBuTamuna A (IX) 
B Bue BaA3KOH NoUTM OecuBeTHOH x#KuAKOcTH c T. Kun. 143—145°/0,025 mM, 


np 1,5020. 


Hatigeno %: C 75,85; 75,90; H 11,11; 11,20 
a CoaHg,O3. Beruucneno %: C 76,12; Eeiaeds 
| Haliyeno uvcI0 aKTHBHbIX BOROpoToB: 0,85, 0,85. 
WUucrutyT opranvueckolt xumuu um. H. J. Seanncxoro Hoerynuao 
Axkajlemunu HaykK CCCP 13 V 1958 
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@H3SHITECKAA XHMHA 


r. B. KOPOBHHA, C. lr. JHTEJIMC u H. M, YAPKOB 


CKOPOCTb MOPJIOWMEHHA ITMWJIEHA MW fPOMMJIEHA 
CEPHOM KHCJIOTOH PA3HbIX KOHUEHTPAUWMH 


(IT pedcmaeaexo axademuxom B. H. Koxdpambesom 24 IV 1958) 


Tlormomenue onetbHHoB cepHoH KHCOTOM, Kak H3BecTHO (',°), ABAETCA COK- 
HbIM KHCNOTHO-KaTaJIMTHYeCKHM MpolleccoM, B XOJje KOTOpOrO OJHOBPeMeHHO 
MpoucxoguT oOpasopanve cnupta 4 ankusKucsoTH (7). B cayyae noriouleHua 
MpomusieHa CepHOH KHCIOTON pA PakTOB FOBOPHT 3a TO, YTO STH MpOMecchl UAYT 
napasmenbuHo (*). Bonpoc o nopaaKe o6eHx peakitHi Wo CHX Nop elle He pellien. 
Tuapatauua onedunos, mo Tadry (*), aBIdeTCH MOHOMOJICKYJIAPHOM peaklvel u 
MNOpANOK mo BOLE paBeH HYJIO; M0 AaHHbIM LlBerKoBol (°) 9Ta peakKWHA BTOpPOro 
nopaAdKa — nepBbl nopsxyoK mo Boye H MO nponuweny. 

TpyHOCTb 9KCMe€PHMeHTAaIbHOrO BbIACHeHHA MOpAKa peakIWHH aJIKWJIMpo- 
BaHUA CBA3aHa C TEM, 4TO UCCIeEOBaHHe Bcera BeEAeTCA B MPHCYTCTBHH H3ObITKA — 
KHCJIOTI, KOTOPad OMHOBPeMeHHO ABJAETCA PeareHTOM H KaTaIH3aTOpOM. CBeje- 
HHA OTHOCHTEIbHO NOpAKa peaKUHH aIKHJIMPpOBaHHA MOXKHO NOYYHTh, U3syyar 
CBA3b CKOPOCTH €€ C KHCJIOTHOCTbIO Cpe. 

EcJid 3aBHCHMOCTb OT KHCJIOTHOCTH A, cKopocTeH O6eHX peakKWHH OMHAKOBA, 
TO OJMHAaKOBOH OyeT HU 3ABHCHMOCTb HavaJIbHOH CKOpOCTH OpyTTO-NOrJouleHHA 
Wo (w, = Wank cae Wen). 

Ecam Ke OHA pa3IH4Ha, TO CBA3b W, Cc A, OyeT, KpoMe Toro, oMmpesenATbea 
OTHOUICHHeEM aOCOJIIOTHBIX BeIMYHH 3THX YWICHOB, MeHAIOULMXCA C KOHIeHTpa- 
WMeH KUCJIOTHI, H HaOOJaeMoe COOTHOWMeHHE Mexy lg w, H H, MO%KeT MPHHATh 
CJIOXKHBIM BH. | 

SHaHHe 3aBHCHMOCTH MexLy Ww, U H, WemaeT BO3MOXKHbIM CPaBHeHHe CHJIbHO 
OTJIMYAIOWMXCA MO BeIHYHHE CKOPOCTeH MOTIOWeEHHA Ppa3sIHUHbIX Oe*HHOB 
B OJ[MHAKOBbIX YCJIOBHAX. 

TlockoubKy BOMpoc O KOJMYeCTBEHHOM pa3HUMH MCTHHHBIX CkKopocteli 
NOMIOWeHHA OePHHOB HCCIeOBaH MaJIO, MpecTaBIAIO MHTepec MpoBecTH 
CPaBHUTebHOe U3yYeHHe CKOpOCcTeH MOrOUleHHA MponuseHa HU ITHIeCHA KHCJIO- 
TaMH B WMPOKOM J\Mama30He KOHWeHTpauui. SHaHHe UCTHHHbIX CKOpocTel Mo- 
MIOWEHHA MpPONWeHa H STHICHA BOAHOH CepHoH KHCMOTOH, KpOoMe TeoperTHye- 
CKOrO HHTepeca, HMeeT CYULeECTBeHHOe MpakTHYecKoe 3HaAYeHHe MPH MpoBeeHHUu 
Ipollecca CePpHOKHCJOTHOFO NOJYYCHHA STHOBOTO HW H3ONPpOMHMOBOrO CMUPTOB. 

Vimetoulueca B sIHTepaType JaHHble O CKOPOCTAX NOPIOULeHHA STHIeHa H 
IponwieHa BOAHOK cepHol kucoToH (°) He mpelcTaBAIOT B STOM OTHOWICHHU 
W€HHOCTH, Tak KaK OHH Obl NOyYeHb! B Auppy3voHHol oGsmacTu, Tye pa3siu- 
ue B CKOPOCTAX MOFIOUWeHHA HUBeupyetcA. McKmoueHveM ABJIAeTCA pabota 
Yenbouretiva u TemKuua (°), B KOTOpO aBTopbl, CelaB pA Jonyulenuit, no- 
JyuHIM U3 WuppySHOHHOM KMHETHKU KOHCTaHTbI CKOPOCTH XHMMYeCKOFO B3aHMO- 
ReHcTBHA STHIeHa H mponusena c H,SO,. 

Mi3yyenve UCTHHHOM KMHETHKM MOrOWleHHA MponMiena U STUMeHA CepHOli 
KMCJIOTOH MpoBogxHocb mpu 70° B onMcaHHOH HaMH paHee WLHPKyAAWMOHHOL 
CTCKJIAHHOH ycTaHoBKe (), JOMOMHEHHOM rasoBol GroperKoli Ha 500 cm?. Jlapne- 
Hue asa B XoJe ONbITa NOAep2KHBasOCb NOCTOAHHIM, PaBHbIM AaTMOCPepHOMy. 
Ha6moyzenne 34 CKOPOCTbIO MOFIOWeHHA BeOCb MO KOMMYeCTBY YObIBLUIerO U3 
ra30BOH O1operku ra3a. 
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Ecam orpanuuuttca wauanbybim yuacTKOM KKHETHYECKCH KPKECH Opytto- 
HOMiouleHHA, TO, MpeneOperad OOpatTumoctTbio, NEW facteTaX V.CKHO NCIESO- 
BaTbCA CJIeXyIOWMM ypaBHeHHem: 

dAv ; 

dt a Pp. (1) 
rye Av — mpHBexenHoe K HOpMabHBIM YCIOBHAM M3MeHeHHe COLeNa raZcEO! 
pasni; P — yaBnenne ra3a B cHcTeme 4 


ki = 22,4-10%qvys (2) 


| YienbRan cKcpcctb k’ Byuncnanacb no ypaBHeHuto (1) u3 cpeaqHel ckopocrTu 
‘Torvicthenua neppEx 4CO cm* rasa B ycuOBMAX ONbITa, MPHBeJeHHBIX 3aTeM K 
RopNanbubim. Kouctanta ckopoctu k Berancisiach 43 ypaBHenna (2), re q— 
“Konctanta Tenpu B MowE/I-MM; Ux —OObeM KHCNOTH B cM®. Koncrauta eupu 
‘HaxoOunach SKCTpanoualMeh JIMTepaTyPHbIX NAaHHbIX NO PaCTBOPUMOCTH Mpo- 
MHNeHa B Bore (”) K BBICOKHM Temmepatypam (pu 70° g = 3,11-10~° moa/a-Mm). 
a STHIeHa Opatach Ta Ke BemnuHHa. 


Ta6Oauna 1 


Onpitbi no norsomeHMo MponuateHa uM 9THAeHa cepHoii “KucNoTOM pa3smM4HO KOHNeHTpayNH 


upu 70° 
| -H,SO,, 8 P, R1-108, k, <2 
feeeec. % EN Uy, CM ate belon Sutin MM} muH? | Igk | Igh {nH 
) 
Tponvaen 
| | 
mo0,57 }—3,70} 4,8 0, 49* 691 ,0 0,70 2,445 0320 —3,24 
— 60,384 |—4,18] 4,9 aii 707,0 2,09 6,09 | 0,785 —3,25 
64,92 |—4,75| 4,6 D522 710,0 7,36) | 22,90) 4,360 —3,22 
67,70 |—5,15] 4,4 | 11,80 731 ,0 16,45 | 52,30 | 41,718 —3,25 
70,04 }—5,45} 4,4 | 18,78 | 729,0 | 25,80 | 84,30! 1,926 —3,24 
OTHJEH 
79,01 |—6,78) 4,1 0,11** | 745,95 0,14 0,5 |—0,311 —7,91 
86,05 |—7,69} 4,6 ‘es The} 700,5 2,00 8,1 ; 0,908 —7,71 
89,39 |—8,13] 4,3 4,57 744 ,0 6,17 20,8 | 1,348 —7,79 
91,46 |—-8,35] 3,8 8,58 754,0 11,38 42,7 | 1,630 —7,72 
95,41 |—8,83] 3,5 | 28,08 752 ,0 37,40 | 151,3 | 2,180 —7,70 


* Suauenve W,, BbIYHCJeHO MO BpeMeHH MoriouleHHsA NepBEIx 200 cm? C3Hg. 
** 3HaueHHe W,, BBIYHCJIeHO NO BpeMeHH NMorsouenhsA nepBpix 40 cm? C,Hyg. 
*** Tia mponumena n= 0,97, qa sTHIeHa n= 1,1 


B ra6n. 1 mpefqcTaBmeHbl JaHHble OMbITOB MO MOrOU,eHHIO MpONHeHa MH STH- 
1eHa CepHOl KHCOTOH pasHbIX KOHIeHTpallui. Suayenus Hy cepHolt Kucao- 
rbl Mp 70° B3ATLI U3 padoTb Temkuna Cc coTpyAHuKaMu (°). M3mMenenne Bernun- 
ibt H, cepHoii KUCJIOTHI pH pacTBOpeHAH B Hel OepuHa He YUHTHIBAIOCH, Tak Kak 
TENCHb HACHINICHHA KHCGIOTbI Ha HavaJIbHOM yYaCTKe KHHeETHYeCKOH KpHBOH 
Jajla. 

V3 mpHBeseHHbIX JaHHbIXx (Puc. 1) cmenyer, 4TO MexKILy JIOTapuqMOM KOHCTAH- 
bl CKOPOCTH MOFIOUIeHHA OePUHA UW PYHKUMEd KMCOTHOCTH Cpesbl CyULeCTBYeT 


[HHeCHHAA CBASb: 
quia oTHeHa lg k = — 1,1Hy —7,77, (3) 
quia upomuiena Ig k = -— 0,97Hy — 3,24. (4) 
B o60ux cayyatx KoappHlneHTbl MponopunonatbHocTH mpH Ho OnusKH 


- eHHUMe; 3TO CY2KHT YKa3aHHeM Ha TO, YTO B peaKIWAX CMpTOOOpasoBannA 
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WM aJIKMJIMpOBaHHA, U3 KOTOPbIX CJlaraeTcsH Npollecc NOFIOULeHHA OJIeEPHHOB KHC 
OTOH, JIMMUTHPYIOMeH CTaHU MpemlecTByerT OAMH UM TOT %e Mpolecc MpoTOHHs 
3alluH ovlepuHa. 

B walliem culyuae NOPIOWleHve ITHJICHA H3YYaIOCb B YCJIOBHAX, Kora HaOs10- 
jlaembili Mpollecc NOYTH IeMHKOM MOXKHO OTHECTH 3a CuUeT OOpasOBaHHA STHVICep- 
Hol KHCMOTHI H MOJYYCHHAA 8aBHCHMOCTb KOHCTaHTbI CKOPOCTH MOPIOULeHuA OTF 

KHCIOTHOCTH (ypaBHeHuHe (4)) oTpaxKaeT 3aBHcH+ 
2 MOCTb KOHCTAHTHI aJIKWJIMPOBaHHA CepHOH KHCJIOF 
Tb! STHJICHOM. | 

IlponopuvoHambHOCTb Mexjly HaOs1OaeMolt 
KOHCT@HTOH H KHCJIOTHOCTbIO YKa3bIBaeT Ha TO, 4TC 
yacTHlla CepHOH KMCJIOTbI He BXOJMT B COCTaB AKTHBH+ 
poBaHHoro KOMMIeKca HM peakluaA oOpa3soBaHust 
aJIKHJIKUCJIOTHI, BUAMMO, cJlekyeT mepBomy nopxAy+ 
Ky, TO CCTb BbIpaxKeHHe [VIX CKOPOCTH peak 
aJIKHJIMpOBaHWA HMeeT BUI: 


Wank = Rol Can. | 


Puc. 1. 3asucumoctb cKopocth Sylecb Ry — UCTHHHAA KOHCTAHTa CKOPOCTH JIMME 
normonenus mponusena (1)4 ypypyronyero akTa, K —KkoncTanta mpoTonusalln 
aac la ee ae Kucy aTusiena, Cs; — MOJISpHaA KOHIeHTpalua aTHeHA, 
; a; —akTHBHOCTH Uf; — Koa:PPuIUMeHTbI AKTHBHOCTH 
Skcrpanonsuua mpsamprx lg k— H, wa puc. | B ogHy oOOslacTb 3HayeHH 
H, Maer BO3MOXHOCTh CPaBHHTb MCTHHHbIe CKOPOCTH NOTOWeHHA Mponnien4 
u aTuseHa. Kak BugHO H3 prc. 1, CKOPOCTH MOrIOWLeHHA STHX OJIE(HHOB CepHO! 
KHCJIOTOH OAHOH u TOM Ke KOHMWeHTpPalluu pasiuyatloTcA Oosee yem B 1000 pas 
Takoe cylllecTBeHHoe Ppa3sIHuHe B HCTHHHBIX CKOPOCTAX NOMIOWeHHA NponHeHs 
W STHIeHa CepHOl KHCOTOH, peasIH3yeMoe B KHHETHYeCKON OONAaACTH MIM O1M3K 
K Heli, NOSBOJIAeT MPOBeCTH KOJMYeCTBeEHHOe OTeeHHe C,H, or C,H, u Tem ca 
MBIM HCKJIOUWTb SKOHOMHYECKH HEBbITOAHY!O CTaHIO pa3sqeJeHua ra3oB myTed 
peKThukaluu, MpHMeHseMylO B HacTOALee BPeMA B MpOv3BOACTBe CHHTeTH 
yeckoro cmupra. 


Vuciutyr xumMuyeckol pu3snKku Iloctynuuaio 
Axajemuu Hayk CCCP 22 IV 1958 
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Hornagn Akanemunu Hayk CCCP 
1958. Tom 121, NM 6 


PHSHIECKAH XHMH A 
il. C. TEPMHHOB 


BJIAAHWE JABJIEHHA HA PACTBOPHMOCTb MOJIEK YJIAPHOLO 
BOJOPOJA B HHOBUM WU TAHTAJIE* 


(IIpedcmaeneno axademuxom A. H. ®pymxunom 14 IV 1958) 


a 0 
B cratbe (’) , MOCBALLCHHOM BIMAHMIO JaBNeHUT Ha PaCTBOPHMOCTb MOUIeKy- 


AApPHOrO BOAoposa B P-dhase cuCTeMbI MaalUu — Bosopok, Obvio mWoKa3saHo 
_ HaJIMUHe JIMHEHHOFO COOTHOLMCHUA MEK LY KOJIMYECTBOM pacTBOPeHHOrO BOLOpoNa 


JOrapHpMoM AaBseHHA NO KonentTpanun 0,92 r-ar Hua | r-ar Pd. Ipu 270m Opii0 


BbICKa3aHO NMpeANOOKeHve, 4TO, MO BCeH BepoOATHOCTH, morapudmMuyeckaa 


3AKOHOMEPHOCTH CylilecTByeT H B Sulyyae APYrHX pacTBOpoB ra3o0B B MeTauax 
B OOaCTAX OOJIbUINX 3aNOJIHCHHH pelllerKu. 

Jl npoBepkKu sToro npeAnosoxKenuA Oblvio mpesNpuHATO UsyyeHHe CHCTeM 
Ta — Hu Nb —H, konuentrpauua Bogopoya B KOTOpHIX, KaK H3BeCTHO, JOCTH- 
rae? BeJIMUHH, OJIM3KHX K aTOMHbIM OTHOWUeHUAM | : |. Ilo pay npwunH nacTos- 
mulee HCCC AOBaHNe ObLIO OrPAHHYeHO M3MePeHHEM PaCTBOPHMOCTH BOROPONa TOVIb- 
KO IIpH BbICOKUX TemMMepaTypax 620—680°, npu KoTOpbIX SbICTpO ycTaHaBJIHBa- 
IOTCA PABHOBCCHbI€ 3HAYCHHA HACHILCHHA HM MOMHOCTbIO OTCYTCTBYeT PuCTepesHc- 
Haw MeTA MPH H3MepeHUAX C MOAbeEMOM H CHH?KEHHEM aBJIeHHA. 

Jina HccIeqOBaHHH UCNOMb30BaICA XHMHUECKH YHCTHI MOpoOUIKOOOpa3Hblis 
MeTaJIJIM4eCCKHH HHOOHH MH TaHTa B Buse *KecTu TomHHOK 0,1 mm. O6a merasua 
NOBeprasuch MpeABapHTebHOH OOpaOoTKe (akTHBalWH) BOAOpOXOM mp TeM~ 
mepatype 700° nyTremM nocnefsoBaTesbHOrO MHOFOKPaTHOTO MOBbILLeHHA aBsICHHA 
no 500—600 aTM. u nocelyrollero CHH2KeHUA eFo Jo | arM. DtoT mpHeM NOBTO- 
pavicad No Tex Mop, MOKA KOJIMYeCTBO BOMOpPONa, BbIAeIAIOUCeCA TPH CHHKeHHH 
WaBIeHHA, He MOCTHrasIO MOCTOAHHOrO 3HayeHHsA. 

Onpelemenve pacTBOpHMOCTH BOJOpoda BeOCh TO MeTOAUKe, MPHMeHABIUeH - 
cA ia H3yyeHuna cucrempl Pd — H. BomOouxx, ynoTpeOnsBumecs B UCceOBa- 
HUM, OblIH HM3PrOTOBJIeCHbI H3 CMeWMasbHOH XpOMO-HHKe/Ib-MOJMOJeHO-KPeMHH- 
cTOH KanaHHOl CTasIH, COXPaHAIOMleH JOCTATOYHO BbICOKHe MeXaHMUyeCKHe CBOH- 
cTBa mpH Temnepatype 700—800°. B ompitax ucnomb3s0Banucb 3 OomOouKH, 
o6bemom 15 cm® xajax. B ony 43 HUX ObINO MoMemleHO 56,790 r HHOOuSA, 
B pyryio 74,119 r ranraa, a B TpeTbiO MefHbIH KanHOpoBOUHbI OOpasell, OOb- 
€MOM, PaBHbIM OObemy OOpa3iloB HHOOHA uM TaHTaa. Kak UM B CJly4ae CHCTEMBI 
Pd — H, xaxyaa 9kcnepuMeHTaIbHad TOUKA ONpeseranach 3—4 pa3a c AByx 
CTOPOH: IpH noWbeme 4 pH CHWKeHHH JaBseHnsa. LlonyyenHble 9kKcepuMeHTab- 
HbIe JaHuble mpHBesxenbt B TAO. | wu Ha puc. |. 

V3 puc. | BHO, uTO B OOeHX MByYaeMbIX CHCTeMaX TIO Mepe NOBBILICHMA 
jaByIeHHs CBepX aTMoctbepHOrOo WMeeT MeCTO B Havase OTHOCHTEIbHO Peskoe 
BOS3PaCTaHHe PACTBOPHMOCTH, COOTBETCTBYIOULEe, BO3MO2XKHO, OOPasOBaHH!0 HO- 
BLIX 6oylee GoraTbIX BOAOPOJOM cba3, H 3aTeM Me/WIeHHOe yBeHueHHe ee 0 Nora- 
pudmuyeckoH 3aKOHOMePHOCTH. 

Tina cuctempt Nb — H norapudmMuyeckas 3aBHCHMOCTb HaGstoaercsr B OOIa- 
ctu 3anonHeHult or 0,53 n0 0,73 r-at Hua | r-at Nb. B cucreme Ta — H npeyeutnt 
CMpaBeyHBOCTH JOraphPMuyeCKOrO 3aKOHA OXBATbIBAIOT Oomee WHpOKHH HH- 
tepBan—ot0,2 400,72 r-at Hua | r-ar Ta. A6Gcom0THbIe 3HaYeHHA PacTBOpHMOCTH 

* OKcnepHMeHTaMbHaA WaCTb PaOOTHI BHIMTOVIHeHa COBMECTHO C A. A. Opmospim. 
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DTeaOwiensaue. 


3aBHUCUMOCTh paCTBOpHMOCTH BOLOposa B NOPOWKOOOpasHOM MeTaJIJIMYCCKOM HHOOKH HV B 
TaHTaJOBOl »wKecTH (TOMMMHOK 0,1 MM) OT JaBJIeHHA 


P acTBOpuMOCTb PacTBopHMOCTb 
r-at H Hair-at Ta r-aTt Huair-at Ta 
P, aT |p-ar H wa ir-aT P, a™ |p.ar H wal r-aT | 
Nb mpu 673° | pu 622° | mnpu 679° Nb mpu 678° | np 622° | mnpx 679° | 
} 
al | 0,126 0,0759 0,0605 100 0,643 0,51418 0, 4673 
DyiS — 0,19 — 200 — — 0,5262 
3 — — 0,1540 300 0,690 — 0,9622 
5 0,534 -— 0,1955 400 — 0, 6350 0,5860 | 
10 0,998 — 0, 2508 500 O71 _ 0, 5870 
ARS —- 0, 3324 “= 500 _— — 0, 6056 
20 an 0.0938 =. — 600 — 0,6714 — 
25 — 0, 3950 0,3360 610 OF ZA. —_— — 
30 0,595 — — 750 — — 0,6110 
90 0,620 — 0,3812 800 0,728 — _— 
80 — 0,4902 — 4000 ORS2 0,7186 — 


MIpH aTmMocdepHoM AaBreHuu B cyyae cHcTembl Ta — H coorBercTBytoT U3BecT- 
HbIM JlaHHbIM CuBepca uw Bpronunra (7). SHayeHua pacTBOpHMocTH Booposa 
B HHOOHH, MOJIYYeHHble HaMH IIpH TeX Ke YCJIOBHAX, COOTBETCTBYIOT CTAPbIM Ha- 
,Omoqenuam Kpiocca 4 Husscona (*) nu Boa- 
‘ToHa (*) H MpeBbIlaloT MpHMepHO B 2 pasa 
wlaHHble Gosee MO3QHHX H3MepeHHH Xareua UH 
Cupepca (°), YTO, BEPOATHO, CBA3AHO C pas- 
JIMUHeEM B MpeAbicTOpHH HcCCReLyeMbIxX OOb- 
€KTOB. 

Ilo TexHwuecKHM MIpHYHHaM HaM He yJa- | 
JIOCb PaCWIMPHTb Mpeseibl McceqOBaHHH Ha 
o6acTH Oomee BbICOKHX aBeHHl u Oosee 
2 iy 16 7g HuSKkuX_Temneparyp. Oanako, cya m0 CH- 
: J J  cTeme Pd — H, Aaa kotopoli morapud -— 
2-aim. H/2-am. Me ; P Pe 

CKaw 3AKOHOMEPHOCTb MpociekKena NO 3anos- | 
Puc. 1. 3asucumocrb orapuda paB- HeHuH 0,92 r-ar H/r-ar Pd, ecTb Bce OCHO- | 
JIGHHH OT ATOMHOrFO COgepxKaHHA BO- BAaHHH OMKUNATb, 4TO lau bHeHuIee HaCbILIeHHe | 
Hopoza B HHOGHH (a) H TaHTae (6, 6) pemerKH Nb u Ta 6yyer npoxo,uTb TakxKe NO — 

uorapupmMuyeckomy 3aKoHy. 

Hlomyuenuble SKCMepHMeHTAIbHbIe JaHHble, KaK HaM Ka>KeTCA, ABJIAIOTCA 
yOeCQUTEbHBIM MONTBEPXKTeHHeM BbICKa3aHHOrO B Havae CTATbH MpeAnomoxKe- 
HHA O TOM, YTO JIOrapHMuYeCKad 3AKONOMEPHOCTh MPHMeHHMa P INHPOKOM Jna- 
Nasove WaBeHHH HM XapakTepHa AA CHCTeM MeTaJ — a3 B OOacTAX OombUIMX 
3allOJIHEHHH pelluerKH. 


Ilocrynuao 
5 II 1958 
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Jloxnzans Akanemun HayK CCCP 
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PHZ3HYECKAA XHMHA 


O. A. CAMOHJIOB 


K TEOPHH TEMMEPATYPHOHM 3ABHCHMOCTH KOOPAHHALMOHHbIX 
4HCEJ] MOHOB B BOJHbIX PACTBOPAX 


(Tpedcmaeaeno akademuxom H. H. Yepuaceoim 21 IV 1958} 
\ 
_ CpenHee koopuHallMonHoe 4vc0 YacTH, npescraBAAerT cOGoli OLHY U3 OCc- 
MOBHBIX KOJIHY€CTBEHHbIX XapaKTePHCTHK %KUAKOcTH. Bowbuloe 3HaveHHe UMeeT 
XOOPMMHAWMOHHOe YHCIO MPH HCCAeOBAaHNH CTPYKTYpbl HW MHOrHX CBOLCTB 
KUMKUX pacTBopos ('). Oco6ce 3HaueHHe KOOPAMHAlMOHHOrO 4NcIa MpH Uccse- 
JOBaHHH %KuAKOCTeH CBA3AHO C TEM, YTO B Cly¥ae HKUAKOcTeH 9Ta BeTMUNHA 
3 OONbWIOH Mepe 3aBMCHT OT TeMMOBOrO, H Npexse BCero OT TPaHCJIALMOHHOrO 
BYWKeHHA YacTH (*). OTHM, B YaCTHOCTH, OOyCOBIeHbI Gombuue (yKTyalun 
KOOPAMHAaUHOHHbIX YHCe B 2KUAKOcTAX (°). 

Tloq KoOpHHalMOHHBIM YHCJIOM HOHA B pa30aBJICHHOM BOAHOM pacTBope 
OHMMaeTCA CpeAHee YHCIO MOCKY BOJbI, COCTABIAIONIUX HemocpelcTBeHHoe 
Kpy2KeHHe HOHa. KoopWHalWHOHHOe YHCJIO B 3HAYHTebHOM Mepe XapakTepn- 
yeT CocTOAHHe HOHAa B pactBope. B nactosujeH paboTe Ha npuMepe BONHBIX pac- 
BOPOB 3JIEKTPOJIHTOB KPaTKO PacCMaTPHBaeTCA BOPOC O TeMMepaTYPHOH 3aBu- 
-MMOCTH KOOPAHHAWMOHHbIX YHCe YaCTHIL B KAAKUX pacTBopax. 

Uacruubl XUAKOCTH, H B YaCTHOCTH MOJICKYJIbI BOAbI B BOJHBIX PacTBOpax 
WIEKTPOJIMTOB, MOCTOAHHO HaXOJATCA B TPaHCJIAIHOHHOM JIBH2KeHHH — TOcTO- 
1HHO COBepiualOT AKTHBHPOBaHHble CKa¥KIi H OOMeHHBAIOT OHKAaHWUX Ccocejel. 
Aa6rojlaembie 3HavYeHHA KOOPAHHALHOHHBIX YMC CBASAHbI C JBYMA MpOTHBO- 
TOJIOXKHDIMH MpolleccaMH: C OMHOH CTOPOHBI, C AKTHBHPOBaHHbIMH CKaukKaMu 
1aCTHI, MPHBOAAUIMMH K HX BbIXOAy M3 OMKaliliero OKPyKeHHA BbIOpaHHOH 
{aCTHIlbl, H, C ApyroH cTopoHbl, C AKTHBUPOBAHHbIMH CKaYKAaMH YaCTHIL, MPUBO- 
[ALLMMU K NOmaaHHio uacTHl, B OMKalilee OKPyKeuHve BLIOPAaHHOH YaCcTUUBI. 
Tepspiii mpollecc BeqeT K YMeCHBbINeCHHIO, BTOpOH — K Y8@IMYCHHIO KOOpIMHa- 
\MoHHOrO uNcna. KoopauHalvoHHoe YHCO BbIOPaHHOH YaCTHULI oNpekeAerca 
JABHOBeCHeEM OOMeHa UACTHIL, COCTABIAIOUNNX ee OWKahWee OKpyKenne™*. 

MoxkHO HamucaTh ycOBHe paBHOBecHA Ia cmyyad BOHOrO pacrBopa 
WIEKTPOMHTA, COMep*Kawlero, HampuMep, WOHbI COpTa :. Kak uw paHbule (*), 
JACCMOTPCHHE BOMpoca O KOOPAMHALMOHHBIX YHCNAX BekeTCA NIA o6acTH pa3- 
JABJICHHBIX PACTBOPOB UM MpesnosaraerTca, TO O.HKaliliee OKPyKeHHe BHIOpAaH- 
oll UACTHUbI COCTABIAIOT TOJIbKO MOJEKYJIbI BObI. BpiOepem Kaky!0-1H60 MOvIe- 
YY BOJbI H HOH. PaBHoBecHe MexKy STHMH YaCTHIaMM pacTBopa B CMBICHIe HX 
KPYKeCHHA MOJIEKYaMH BOJbI, CCTECTBEHHO, XAPaKTePH3yCTCA TeM, 4YTO YHCIO 
[OJICKYJI1, COCTABMAIOWIUX OMKalilee OKPy2KeHHe BbIOPaHHbIX uaCTHLL, He U3Me- 
iA€TCH BO BPeMeHH, H, CJICOBaTebHO, MOCTOAHHBIM o6MeH He IIPHBOMMT K Tepe- 
[eII[CHHIO BOLI, HaMpuMep, OT BbIOpaHHOrO MOHAa K BbIOpaHHOH MOJIeKyJIe BOLI 
WJIt B OOpaTHOM HanpaBJeHHH). YCMOBMeEM PAaBHOBECH+ MOXKET ABHTCA PaBeHCT- 
© cpeqHux (Hanpumep, 3a | ceKyHy) YHCeEM AaKTHBMPOBAaHHbIX CKAYKOB MoVJIe- 
Yl BOJbI U3 OmMxKaliliero OKPyKeHnA BbIOPaHHbIX YaCTHIL 


ij; = 0), (1) 


> IIpu paccMOoTpeHHu BOIIpoca O Temiepary puowt 3aBHCHMOCTH KOOPAHHAUWMOHHEIX UHC 
OXKHO TIIPHHATh, 4YTO B KUKOCTH OCYULecTBIAWTCA TOJbKO AKTHBHPOBAaHHble CKaYKH OTJCJIBHbIX 
’ 2 i 

ACTHIL: KOJIWIEKTHBHbIe MepeMel,eHnA [WIA PAaCCMATPHBAeMOFO BOlpoca, BEPOATHO, HMClOr MeHb 


lee 3HaueHHe. 
1043 


re nz — KOOpAMHAallMOoHHoOe YHCIO MOHa, j;—CpeqHee 3a 1 ceK. 4HCJIO aKTH 
BMPOBaHHBbIX CKAYKOB MOJIeKYJI BOMbI, COCTABJIAIOULAX OulMKallllee OKpy2KeHHe 
uoHa,  M j—COOTBeETCTBEHHO KOOPAMHAIHOHHOe HCO HW cpefHee 3a | cex.| 


YHCIO AKTMBHPOBaHHBIX CKaUKOB MOJIeKyJI BOJbI B Bose. Jka BesM4HH ju fil 
MoryT ObITb HamlvcaHbt cooTHomenua: jf = foe—FIRT jz = Jose ETAPIRT, 
rye jy 4 jo: — UpeASKCNOneHMabHble MHOwKUTeIM, a E uw E+ AE— 3nauennsi 
COOTBETCTBYIOULMX TOTeHUMaIbHbIX Oapbepos (7). Tloycrapaaa HanucaHHblet 


COOTHOUIeHHA B paBeHcTBO (1), HMeeM Mzjoge—FTAFIRT = njye—ZlRT,  orkyab 


at loz 


nN; 
Cootnowenve (2) ompefleiseT TeMMepaTypHy!0 3aBHCHMOCTb —~- HM BMeCTe Cf 


TeM 1; (TeMIMepaTypHad 3aBHCHMOCTb 7 W3BeCTHa M3 pe3yJIbTaTOB peHTreHorpaq 
(byueckuX uccvleqoBaHui Bob (*)). poguddepesuupyem (2) no Temnepatype- 


ea Ga idee NS to. pazIRT , (3) 
dT \ n Rrra 


Papeuctso (3) yKa3bIBaeT 3HaK H3MeCHEHHA KOOPAWHAIMOHHOrO YHCJIa WOHA C 
TE: 
Temnepaty poli: ee >0, ecm AE <0 
u 
a( a) <0, ecu AE > 0. 

Takum 06pa30M, B COOTBeTCTBHH Cc (3) KOOPAHHANMOHHbIe YNCIa HOHOB C OT 
pulaTenbuolt ruapatamueHh (AE<0) c poctom TemmepaTypbl JOJ2KHbI yBeIHUK 
BaTbCH, KOOPJHHAIHOHHbIe YMCA HMOHOB C TOJIOXKUTeEbHOH ryyparawnell 
(AE>0) — yMeHbuaTbcd (OTHOCHTeEIbHO KOOPAHHAaWMOHHOrO YnCsIa MOJIeKY. 
BOJbI). C pocroM TemnepaTypb! OJUKHO MPOHCXOAMTb MepeMelleHHe BOJbI K HO 
HaM WJIM OT HOHOB (B 3aBHCHMOCTH OT 3Haka AE). 

PaccmMoTpeHHas 3&BUCHMOCTb TeMMepaTYPHbIX H3MeHEHHM KOOPAHHAIMOHHBIX 
YHCeJ] OT BEHYHH MOTCHUMAJIbHbIX OapbepoBw, pasAeMAIOULUX coceqHHe MOMOKe-~ 
HHA PaBHOBeCHA YacTHI, ABIAeTCA OOIel JIA MHOFHX X%XKUAKUX PacTBOpOB. 
TIposBienvem 2TOH 3aBHCHMOCTH ABIAeTCA WUccouMaluA coequHeHHA B *KH- 
KOCTAX, MPOHCXOAAWad C pocToM TemiepaTypbl. CormacHo H30/KeHHOMY JIKC- 
COWUMalMA BO MHOPMX CJIyYadX CBOAHTCA K TOMY, YTO C YBeHYeHHeEM TemMepaq 
TYPbt YaCTHIbI *KHAKOCTH NepeMemlaloTcA B OOMACTH C MCHbIIMMH 3HAYeHHAME 
NOTCHIMaJIbHbIX GapbepoB (K TAKUM FpyMMHPOBKaM YacTHL, KOTOPbIM CBOHCTBeH- 
HbI M€HbIUHe 3HAYCHHA MOTCHIHAIbHbIX Oapbepos). 

M3 coorHomenna (3) cieqyeT, YTO KOOPAHHAMOHHbIe UYCa HOHOB H3Me- 
HAIOTCA C TeMMepaTypOH HESHAYHTeIbHO (KBapaT aOcomIOTHO!l TemnepaTypH 
B 3HaMeHaTese). M3MeHeHHA KOOPAMHAWMOHHBIX YHCe MOTYT ObITb BEHKU TOJIb- 
KO B culy¥ae CpaBHUTeIbHO OobWIHX 3HaYeHHH AE. OgHako coornoienue (8), 
Oe3YCJIOBHO, ABAAETCA BCero JIMIIb KauecTBeHHbIM. He yuntpiraeres, B YaCTHO- 
cTH, H3MeHeHHe AE c Temnepatypoli. Creqyer nombitaTbca 2KCNepHMeHTAaIbHO 
ONPeeHTb 3aBHCHMOCTb KOOPAMHALMOHHbIX YHCeJi HOHOB B BOJHBIX pacTBopax 
OT TemMepaTypsI. ComocTaBsIeHHe SKCNeCPUMCHTAJIBHEIX PC3YJIbTATOB C MpUBeeH- 
HBIMH COOOpaxKeHHAMH, BEPOATHO, MOF.10 Obl BO MHOFOM CMOCOOCTBOBAaTb BBIAC- 


HeEHH!IO M€XaHH3Ma TeNMJIOBOTO JBYHXKCHHA YaACTHIL B BOJHbIX PpacTBopax SJIEKTPO- 
JIMTOB. 


WucrutytT ouleli w Heopranvueckoit xumun um.H.C.KypHaxoza . Tocrymusto 
Axkajlemuu HayK CCCP 3 IV 1958 
HWUMTMPOBAHHASH JIATEPATYPA 
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PH3HYECKAAH XHMHA 


Bb. A. CBEWIHMKOB u JI. A. KYSHELLOBA 


K AM®Y3HOHHOH TEOPHH KMHETHKH BUMOJIEK YJIAPHbIX 
PEAKUMH B PACTBOPAX 


({Tpedcmaeneno akademuxom A. H. Tepenunom 23 IV 1958) 


B 1936 r. oftHu us nac (") Oblia Clemana MOMbITKa MpHMeHHTb OCHOBHBIe I10J10- 
eKeHHA TEOPU AuphysMounoro TyWenusA cbryopeclkeHuMM pacTBopoB AA OODsAC- 
fHCHHA 3aBHCHMOCTH CKOPOCTH HeKOTOPHIX OMMOJIEKYJIAPHbIX peakllui OT BA3- 
OcTH pacTBopuTena. Bpio noka3aHo, YTO TOMbKO MpelMOO*RKeHve O TOM, YTO 
CKOpOCcTh AnpPy3uH ABiAeCTCH OCHOBHBIM STAMOM, OMpPeNeAWLWM CKOpocTb 
peakIHH B pacTBOpax, MO3BOAeT JerKO OOACHUTL HaGOMAIOULy!OCA B OTIeIb- 
HBIX, TIpaBla, AOBOMbHO PeAKMX Cy4aAX, JHHEMHYIO 3aBHCHMOCTb CKOpocTH 
ypeakUMU OT BASKOCTH pacTBopuTeiA. Bes ocoOnrx 3aTpyaqneHul uddpy3snou- 
Hai TeOpHA MOXKeT OOSACHHTS H Oosee YacTo BcTpeyarollMlica cyyall, Kora 
CKOPOCTb PeaKIHH YObIBAeT 3HAYMTEbHO MeVICHHEe, eM TeKyYeCTh pacTBopa. 
Ina 2TOrO TOKO HaO MpHHATb BO BHHMaHHe cBOeOOpasHe B paciipeseneHnu 
oyapeHHl MexKAy MOJICKyJIaMH PacTBOPeHHBIX BeU[eCTB WIM, YTO B CYUHOCTH 
TO 2Ke, MPeMONORUTb 3aBHCHMOCTL CKOPOCTH peaKWHU OT BPeMeHH B3ahMOjel- 
CTBUA JBYX MOJICKYJI, HAXOLAUWMXCA Ha JaHHOM paccTOAHHNH JIpyr OT Apyra, T. e. 
3TOM CyIy"ae YMeHbIUIeHHe YMCA BCTPeY PacTBOPeHHbIX MOJI€EKYJI B BA3KHX 
pefaX KOMMeHCHpyeTcH Bos3pacTaHHem 9ptpeKTHBHOCTH KaxKOH BcTpeun*. 
Bo3mMoxeH, OJHaKO, H TaKOH culyya, Kora yMeHbIWIeHHe YHNCTa BCTpeYy 
B €HHHILY BpeMeHH MPH yBeJIMYeHHH BA3KOCTH pacTBOpa KOMMeHCHpyerca He 
rOJIbKO BO3pacTaHHveM 2PPeKTHBHOCTH BCTPeuH B BA3KHX PacTBOPaX, HO H BO8- 
PaCTaHHeM JVIMTeIbHOCTH CYUIeCTBOBaHHA CMOCOOHOH K peaKIMH MOJICKYVJIBI. 
B 9ToM cayyuae He HCKIOU€HA BO3MOXKHOCTH, ITO Oyler HaOMOMAThCA HeESABUCH- 
MOCTb CKOPOCTH peakILWHi OT BASKOCTH PaCTBOpa, HECMOTPA Ha TO, YTO KNHETHKa 
§9eaKI[Hh BO MHOrOM ompesemnetca Lucpy3snek pacTBopeHHbIxX Moneky. I loqo06- 
Hoe ABJICHHe Celyer OX%KULaTb, HaMpuMep, B TOM CuIy4ae, KOra OTBETCTBCHHBIMH 
)3a PeaKI[HIO ABIAIOTCA BOSOY2KNCHHbIe 3JICKTPOHHbIe COCTOAHUA MOWICKYJIbI (CHH- 
(ryeTHOe WIM TpUMIeTHOe), AJIHTeIbHOCTb KOTOPBIX YBe/IMYMBAaeTCA TIPU YBeuH- 
4eHHH BASKOCTH pacTBOpHTelA. 
| TYlockounKy MeractaOusbHble (TPUMIeTHbIe) COCTOAHUA OpraHMyecKHX MO- 
H1eKyJ, OTBETCTBeHHbIe 3a HX (ocopechleHUMI0, ABAIOTCH B TO 2%Xe BPeMA OTBET- 
icTBCHHBIMH 3a BaxkKHeHIUMe POTOXHMMYeCKHe MH HEKOTOPble XHMHYECKHE peakIMH, 
-MbI CUHTAIH HaHOoee WesecooOpasHbiM [WIA WJIVJIOCTPailHH BbIleH3/I0O%*KeHHOFO 
CceOBaTb TYMI€HHe MOCTOPOHHHMM BelllecTBaMH (ocdopecleHuMH MKUAKUX 
pacTBOpOB Opranuyeckux coeuHeHHi. M3BecTHbIM H YAOOHBIM OMbITOM MIA Ta- 
\KOrO HCCICAOBAHHA ABMIAIOTCA PACTBOPbl AKPHAHHOBOLO OPaHKeBOrO, Y KOTOPHIX, 
ak ObIO MOKa3aHO paHee, WUTEIbHOCTh (bocopecleHWuH 303pacTaeT MO Mepe 
}yBeIMYCHHA BASKOCTH pacTBOpa (°) Hw pe3Ko yOpiBaeT IIpH AoOaBJIeHHH B pacTBop 
WMMUTOKHDIX KOMMUECTE TYMMTeNel, HaMpuMep, aHWMHAa UM ruypoxuuona (3) 
\B qaHHoli paOore HccIeMOBalOCb BIMAHHE BA3KOCTH PaCTBOPHTeIA Ha TYWIeHHe 
(octpopeclleHUMM CMMPTO-FvIMHepHHOBbIX PaCTBOPOB BbILIeyKasaHHOrO KpacHnTe- 
ita HOMMCTbIM KamHeM HW KHcIOpoyom **. OcHOBHO XapakTepucTHKOH TYWeHUA 


i] * Qro cpoecoOpasue B pactpeyeteHuu coyapeHli MexK Ay MomeKyJIaMM PacTrBOpeHHBIX Be- 
luecTB HW ero 3HaueHHe JA KMHETHKM OHMOJIeKYAPHEIX peakUMi B pacTBopaXx OpiJIO OTMeYeHO 
trakxke B cratbax PaOunosnua (2) un Paymepau Cuerepa (°). Mmu Oni71u BBeAeHBI OOULeIPHHATEIE 
is HacTosiee BpeMaA TepMHHEI «BcTpeya> (encounter) H «coyqapenne» (collision) (s3amMeH npuHa- 
TRIX B Halweii craTbe «MepBMUHbIe>» H «MOBTOPHbIe> CoyapeHHus. 

} ** Hamu Opiio oOHapyxKeHO, YTO AIHTeIbHOCTb tboctbopecleHIHH pacTBOpoB akKpuAHHOBOrO 
bpanxKeporo 3aMeTHO BospacTaeT MIpH OGesraxKuBaHuM pacTBopa. 
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6bWIO W3MeHeHHe JWIMTeIbHOCTH ocdopecleHTHOrO COCTOAHHA MOJICKYJIbi 
B OTICIbHbIX CyYaAX H3yYaOCh HM H3MeHeEHHE OTHOCHTEIbHOFO. BbIXOAa oc 
chopecleHUHH TIpH TYWeHHH. 

Bee ucciekyemble HAMM pacTBOPb! COJepxKasd OLHY H TY Ke KOHMeCHTpallnK 
Kpacutesa: 510-5 mon/n. Ba3KocTb pacTBOpoB H3MeHsAIacb OT 0,3 Jo 5 mya3 
Hanspicas KOHUeHTpauua Hokuctoro Kaus Opina papa 6-10~° mow/a. 

YcraHoBKa cocToaslia H3 PTYTHOM maMMbl CBepXBbICOKOrO aBJIeHHA, CHa 
*KeHHOH cra6uusatopom B. VU. Jimpoxosa (*), MHH3bI, AByX CBeTO*HJIbTPOB| 
OJHOFO JIA MOFVIOMEHHA TeMOBOFO H3/IYYeHHA WM Apyroro AVIA BbINeIeCHHA PTYT 
Hol mHHuu 436 MH, AByxXJucKoBoro ochopockona, BpallarolllerocA OT CHHXPOH} 
Horo MoTopa co cKopocrbl0 1500 umn 2500 o6/cek, cTeKNHHHOH KIOBETHI * C HC? 
CJIELYEMbIM PaCTBOPOM, POTOYMHOXKUTeMA C OJOKOM MMTAHHA K HEMY, KaTOAHOMG 
MOBTOPHTeNA WH 9eKTPOHHOrO ocuuAorpapa JO-7. IIpu onpesxeinenun oTHOCH: 
T@JibHOrO BbIXONa ocopecleHuHH MOCIeHHH 3aMeHAJICA TaJIbBaHOMETPOM! 
OOaalolluM 3HadHTeIbHOH MHeplHel. 

Ilpu Haamexaiem BbiGope oTBepcTHH B AucKax qocopockona Ha 9KpaH 
oclwsorpata MoxKeT ObITb MOMyYeHa KPHBad s3aTyxXaHHA docdopeckenwuy, 
COOTBETCTBYIOINaA 3HAYMTeEIbHOMY H3MCHCHHIO HadaJIbHOM HMHTCHCHBHOCTH CBex 
YeHHA. OTA KPHBaA 3aPHCOBbIBaMaCb HaMH HM 3aTeM M3yyasacb. Oua Moraa ObIT 
alllpOKCHMHPOBaHa K SKCIIOHEHTe, CCIM UCKJIIOUHTb HeOOIbLUHe Yyu4aCTKH 
Hayale H B KOHI€ KPHBOM, COOTBETCTBYIOUHe OTKPbIBaHH!0 H 3aKPbBaHHlo OTBEp- 
cTua docdopockona. HaliqenHaa TaKuM cnocoOoM KOHCTaHTa 3aTyxXaHHA oc 
cbopeclleHuMH XOpollo coBnaflaeT Cc KOHCTaHTOM, oOmpesemmemoh  OoObIYHDI 
cimoco60M MyTeM CpaBHeHHA HHTCHCHBHOCTH CBeYeHHA TIpH ABYX MOJOKeHHAX 
AuCKOB coctopockona OTHOCHTeIbHO pyr Apyra **. 

TouHoe onpeeeHHe OTHOCHTeIbHOFO BbIXONa ChocopeclkeHWuH C MOMOUIbE 
(bocbopockona Bekkepeaa Ia cay4yad, Kora AWIMTeIbHOCTh cocctopecleHuut 
CpaBHHMa C BpeMeHeM OOpallleHHA AucKa coctopocKona, MpeAcTaBAeT 3HauL- 
TeJIbHbIe 3aTPpyAHeHHA. HeoOxoyumMo yunTblBaTb cnawaHHe HHTCHCHBHOCTH CBe& 
Y€HHA 34 BPCMA NpOXOKAeCHHA OTBEPCTHA B AHcKe docdopockona meped OKHOM 
(pPOTOYMHOXHUTEA H TO OOCTOATEMLCTBO, YTO MPH BO3OyxAeHHH cshocdhopecleHuAy| 
MOrIO ObITh He JOCTHTHYTO CTauMoHapHoe cocTtosHHe. IIpousBecTH O'NeHb TOU- 
HbIM pacueT HeOOXOMMbIX NOMPaBOK TPYJHO, HO B HallleM clyyae 3agaya OGwer- 
yaeTcCA TeM OOCTOATebCTBOM, YTO HAC HHTepecyloT He TOUHbIe 3HAYCHHA OTHO-. 
CHT@/IbHOFO BbIXOfla PoctopeclleHWHu caMu nO ceOe, a TOUHOe OMpeeneHHe H3-) 
MCHeCHHH OTHOCHTeIbHOrO BbIXOa cocdopecleHHu B mpollecce ee TYLIeHHA. 

Ha puc. | npuBegenbl NoyyeHHble HAMM 3HaYeCHHA AIMTebHOCTH cpocdopec-| 
WeHTHOPO COCTOAHHA B OOe3raxKeHHbIX (t)) H HeOOe3raxKeHHbIX (t) PacTBOpax 
AKPHJMHOBOrO OpaHxKeBoro B 3aBHCHMOCTH OT TeKy¥4eCTH pacTBopa (CIHVJOLIHBIC 
KpuBble). [Ip nepBom B3araiaye Ha 3TH KPUBbI€ TPYAHO MOBepHThb, 4TO TYWeHHeE 
tpoctpopeclleHWHH KHCIOpOZOM OOycnOBNeHO Audpy3HOHHbIMM Mpoleccamn. Os-| 
HaKO €CJIM yy¥ecTb, 4YTO AndPy3HOHHOe TYWICHHe NMPONOPUHOHAbHO JVIMTeIbHO-| 
CTH BOSOy2KeHHOrO COCTOAHHA MOJIEKYJIbI, H MOCTPOMTb rpacbuK 3aBucHMOCTH| 
TYWICHUA OT BASKOCTH, B KOTOPOM Tyllallee AelicrBue XapaKTepH30Ba0cb Obl) 


& ea Us e v Tv 
He OOMENPHHATOH BeIMYHHOH —-— 1, a BennunHoi = =» TO moyyeH- 
5 | 


Had TAKUM CMOCOOOM KpHBax (pc. 2) BecbMa HaNOMMHAaeT H3BECTHY!O KPHBYIO} 
3aBHCHMOCTH BbIXOJa (JVIMTeIbHOCTH) (bLyOPeclkeHUMH OT BA3KOCTH pacTBOpu-! 
Tema. AHaOrHunad KPHBad MOyuaeTcs HW pH UCCeOBaHHM BLMAHUA BASKOCTH| 
Ha TyleHHe HOAMCTHIM KaIMeM (octopecleHHH OOe3raxKeHHbIX PaCTBOPOB TOMO! 
*e KpacuTen (puc. 3). [Ip oueHb OombuiMx 3HaYeHHAX BA3KOCTH TYIICHHC! 
(ocopecenltuH He HaGmogaerca. Tak, cboccbopectenttHA raulepuHo-cnupTo-| 
BbIX PaCTBOPOB pH TemMmepatype AKUAKOFO BO3LyXa 3aTyXaeT M0 OAHOMY 3aKO-| 
HY B OTCYTCTBHe HM Mpu RoOaBsenun (6 -10~° mon/a) Homucroro Kaus. | 

YrBeprxKjeHne, YTO TyWeHHe dociopecleHuMH pacTBOpoB AKPHAMHOBOLO | 


ist KiopeTb ObIIM CyeaHbI H3 YBHOMeBOrO cTeKsa, He Jalollero MocmecBeyenus. 
“" IIpH STOM H3MepeHHA MPOMSBOAKMCh C MOMOMLbO HHeEPIWOHHOTO rasbBaHoMerpa. 
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) OpawxKeBoro, NOAOOHO TyMIeHHIO (ayopeclenuH STOrO KpacuTemA, O6YCOBeHO 
qucysHoHHbIMH MpOlWeccaMH, XOpOllo coriacyeTcA Cc pe3ysIbTaTaMH CpaBHeHHA 
H3MCHCHHH OTHOCHTEIbHOFO BbIXOMa H AWIMTebHOCTH CpoctbopecuienunH. V3 Teo- 
pun Audpysnounoro tywienna (°) cnekyer, yTO NPM Ma/bIX KOHWeHTPalUAX TY- 
IMTeIA H MaJIOH adpeKTHBHOCTH BCTpeyM TylMaileH MOeKYybI C BOSOY2KJeHHOH 


cek. 
| 6 
 ° 
. aS 
& 
& 
0 
/ so sy, 
ty nyaa y J nya3: 
Aq] 
f Puc. 1. Anurenbuocrs cochpopecuenunn Puc. 2. Bausnuve pa3Kocru pactsopa Ha 
) AKPHAMHOBOrO OpaHx*KeBoro B OOe3raxKeH - TylWeHHe KUHCIOpoxoM docdopecleHHH 
HBIX H HeoOesraxKeHHbIX CNMPTO-raH- AKPHAHHOEOPO OpaH>xKeEOoro 
| WePHHOBBIX pacTBOpax pa3zaquuHoli BAB - 
KOCTH 


(MasloH cepe JelicTBusa)* u3MeHe HHA BbIXOa H AWIMTeEMbHOCTH CBCYCHHA jOJK- 
(,bI ObITb CTporo mponopunonanbub! Apyr Apyry. Puc. 4 noKa3pipaeT, 4TO mpH 


| if 
a 
Sq 
N 
SI 
4 
x @ 
ver 
a =f / | ee nel COE 
UY] f 5; a J nyas 0 3 6 22.19! 
Vp ; bs : 
Puc. 3. Bauanue BA3KOCTH pac- Puc. 4. SapucuMacTb OTHOCHTebHOrO 
TBOPAa Ha TYWIeHHe HOMMCTLIM Kau ppixona (B,/B) Hu g~mHTembHOCTH T,/T 
cochopecleHiHH akpHAMHOBOTO dboctbopeckeHIHM AKPHAMHOBOTO OpaHxKe- 
opaHKeBoro BOPO OT KOHI[eHTPallMH TYWHTeIA, A — 


layer. Ole ays 


ATyIeHHH occbopecteHuM BOAHO-riHWePpMHOBLIX PaCTBOPCB akPHMHOBOoroO 
LopaHKeBoro HOJMCTHIM KaJIHeM OTHOCHTE/IBHbIM BbIXOA H AIMTeM_HOCTS (pocopec- 
PNeCHUMH W3MeHAIOTCH OMMHAKOBO. 


focrynuno 
10 IV 1958 


UHTHPOBAHHAA JIMTEPATYPA 


i 1 ; uk oB, JAH, 3, 61 (1936). 7 E.Rabinowitch, Trans. Farad. 
iSoc., eS {558 (1987). 3 R fas owle La B.Slater, Trans. Farad. Soc., 34, 81 (1938). 
f4 A.H.Tepeuuu, Poroxumua Kpacutenen, 1947. 5>5.0A.Crnewuuxkos,, ll... Ou 
1K yu, JAH, 60, 571 (1948). 65.A.Cpemuukos, Il. I. Luxynu, JAH, 60, 791 
61948). 7 B. UU. Ulupoxos, Has. AH CCCP, cep. cbus., 10, B. 5, 605 (1956). I. M. 
Frank, S.Il. Wawilow, Zs. Phys., 69, 100 (1931); B. A. CBemwuukos, Acta Phy- 
lsicochim. URSS, 7, 755 (1937). ° JI. A.Ky3sHeuosa,b. A.CBemHuuk os, Biv lille 
¢p ok oB, Ontuka M CMeKTpockonns, 2, B. 5, 578 (1957). 


* CpaBHeHHue KOHIeHTpaluli TYMMTeIA, MOTPeOHbIX AA NOMyUeHHA OAHOFO H TOTO xe a¢p- 
ipexra B cayyae cpociopecieHItHH (bilyopectieHUHH C JWIMTCbHOCTAMM COOTBETCTBYIOULHX BO3- 


(Oy 2K CHHbIX COCTOAHHI, MOKAa3bIBaeT, YTO SPPeEKTHBHOCTh TYIWeHHA B Cyuae cboctopecieHIHH 


ig JleCATKH HM COTHM pa3 MeHDbILe. 
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Jloxaagm Akagemuu nayx CCCP 
1958. Tom 121, Ne 6 


PH3BHYVECKAAH XHMH A) 
E. A. WOTT-JIBBOBA, 4aen-kopecnonjent AH CCCP A. K. CbIPKWH, 
WM. WW. JIEBKOEB u M. B. J.EMUMEMCTEP 


JUNOJIBHBIE MOMEHTbI TEMMOKCAHHHOB TIPOM3SBOHbIX 
3-9TWJIPOJAHHHA HW HHAAHAMOHA(I,3) 


Hamu u3MepeHbl rerepOAHHHBIM MeTOJOM B GeH30u1e pu 25° AMNOJIbHbIe MO- 
MeHTbI psa TeMMOKCaHHHOB C OCTaTKaMH 3-3THIposaHHHa (I) HM MHAaHMOHAa 
1,3(1]) ormuuaromjuxcad PpynMHpOBKaMH MPH BHEKOJIbIEBOM aTOMe a30Ta HM JJIM- 
HOH COMpAxXeHHOH MOJIHMeTHHOBOM Went 


: O 
YN = (CH = CH), — CH =p oe 
Ri R 
NN (CH = Ch) Seen 
aN Oe uaa. ) Gad 
Asp 4 


(1) (II) 


pie R= "C,H; R; = HCH; un “CH,GO; R u_ Ky “emecre =(CH.)e> 77am 
= (1 wim 2: 

KpacutTeiu c (eHHaMvHO- MU (eHHMalleTaMHHO-rpynnaMu MomyyaHcb U3- 
BeCTHbIMM MeToyamnu (1~°). JleicrBHeM Ha MocmeqHHe MMNepHAHHa B CNMPTOBOM 
pacrBope ObiuiH cuHTesHpoBaHbl N-nunepuyuno-mpoussoguple (°). Mernadbenua 
‘AMMHOMETHJICHOBbIC 3aMeLICHHbI€ NOYUaJIHCb HarpeBaHHeM 3-9THJIPONaHHHa Wil 
WMHAaHnAMoHna(!,3) C OpTO-MypaBbHHOSTHJIOBbIM SPHPOM HM MeTHIaHHIHHOM (’). 
Kpacuteu ounllanucb XpoMaTorpadupoBaHHeM Ha OKHCH aJIIOMHHHA WM TOCe- 
WylolleH KpUCTaIu3salWeH H3 STHNOBOFO CHUPTAa, a 3aTeEM H3 OeH30Ia H BBICY- 
WUMBaJIHCb B BakyyMe upu 70—80°. | 

B tao. | mpupexenbl mocmeqoBaTesIbHO HYMepallua, (opMyvia coeqHHeHHA, 
Mmpeyebl W3MepeHHbIX KOHILCHTPallHH, MOApH3alHH MOHad, IIeKTPOHHaA, 
3HAYeCHHA AMMOJIbHBIX MOMEHTOB B efnHHWaXx JleOaa, Mu mMomOx*KeHHe MAaKCHMYMa& 
NOPIOWCHHA CIV PTOBBIX PaCTBOPOB KpacHTeveH (Amaxc), H3M€PCHHOe Ha CMeKTPO- 
cboromerpe C®-4. OnekTpoHHbie NomApHsaln onpexemeHbl mo pepakiuam 
cBa3eH. ATOMHbIe NOAPH3alUA CelWasIbHO HE YUMTHIBAIHCb, YTO MOXKET BHECTH: 
JIMUIb H€3HAYMTeIbHbIC H3MCHCHHA B BeJIHYMHY AHMObHOrO MOMeHTa, TaK Kak 
BCC H3M€PeHHBIe BeLLeECTBa HMEIOT OOJIbLYIO OPHeHTAaMOHHY!O NOApPHsallH1o. 

B uccmehOBaHHbIX COCAMHCHHAX BHEKOJIbUCBOM 8TOM a30Ta CBA3aH C TpeMA 
aTOMaMH. OjHako KOHdUrypalluA Mp 9TOM, BepOATHO, He MUpamusambuas, 
A TIOCKaA, KaK B MOYEBHHE, alleTaMuye H A pyruxX COeAMHEHHAX, B KOTOPbIX a30T 
B 3HaYMTeEIbHOM Mepe 3apA2KeH MOJIOXKUTEMbLHO (Cc Sp*-rHOpHAusalMelt u O6pa3o- 
BaHHeM TpeX o- H OHO x-cBa3u)(8). Oguako MeTO,, JHMOJbHbIX MOMeHTOB 
HeJOcTaTOYeH JIA OMHOSHAYHOrO yCTaHOBJeHHA KOH(PUrYpalun. 

OnbiTHble RaHHbI€ MOKa3bIBalOT, YTO COeCKMHEHMA, OTIMUAIOWIHeCA TOMbKO 
JWIHMHOM MOJIMMETHHOBOK Menu, HMeEIOT pe3KO pa3IHUHbIe MoMeHTHI. YBennuenne 


YMCA JBOHHBIX CBA3eH MEXKy MOJAPHbIMM OCTaTKaMH = adil phan NC ) 
BCcerla BbI3bIBaeT YBEJIMYeHHe MOMCHTAa. ITO CBA3AHO, OUCBUAHO, HE TOJIbKO CHS 
MeHeHHeM KOHurypalkuu, HO WM C NOBBIWeHHeM OOUIeli MOApHOCTH pH yAWE- 
HeHHM MOMMMeTHHOBOH enw. [pu BerynmeHHu OHO BUHUIeHOBOM rpynnbt Mo- 
MeHT pacTer B Combe CTeNeHH, YeM IPM BCTYIJIeHHM BTOpo Takoli rpynmp 
(*). O70 yKasbIBaeT Ha TO, YTO COMPsAXKeHHe MCKAY KUCMOPOOM M BHEKOTbIUeBbIM 
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Ta6Oauna 1 


Mi za Makcum. 
OJIApH. m= , 
@opmyuia eb jeer pe 532 Toe 
=< ae, 
2] 0,00063 
Nea 000325 | 192.4] 38,2 | 2,72 =. 
ELC US HHLaHHOH (1,3) 
) S 
H.NH=CH=; 
os ri RLU US wR Tesn iL eee 
| 0, 00062 
WEEN 
fe) 4 Ss [ 
O,H, 
cH NH—cH=cHt ca * OUT |: 70dy54s82e0 | 5585i |) ABR 
TN 
On SNES 
ca 0000091 
ap eet re | c 0000094 Chlsie)) SM Ops) 538 
ve 
OX Ss 
uy, 
Lf > 0,00041 era 
G,H,.N—CH= : 
| 000138 Sie CieiacmomaS 390 
NN 
© W Ss 
| 
CoH, A 
C;H,N-CH=CH—CH=;__j 0 ,00057 : 
| 000088 1470,3) 80 8,17 467 
YEN 
fon INS 
du, 
Ie O58 
eebenin Shi So | Pore 1770,2| 88,8 | 9,00 | 553 
DRO : 
RONG 
dH, 
ae 0.00099 i U 
-——N—-CH= j 2¥u x J 
CH—N |] 0'00307 | 484.2] 83,7 | 4,39 | 370 
H,C— CO iN 
Gwe Ss 
OH, 
seers 0,00041 : 
14 bg CH C | 0,00055 626, 2 9 <0) 5,06 405 
a2. AS 
Hy oN S | 
du, 
S . 
C,H, —N—(CH=CH),—CH= One WerisentOL 3 (ra tae Mezcal 
HeGcO PENX 
OvmNGeTS 
Coe 
O 
ii 
| 0,00059 | sey gl 7 40) 366 
CD aw, 0’ 00132 #80°6)"70,2 1°25 
O 
Ya aptos \ 
\ 0,000028! , = 
GH.NH—(CH—CH).—CH=' J. } (00003 SSS WAL SMA TE. | Moy aie 568 
i : 
O 
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Ta6Oauna 1 (npozomKenne) 


r #8 Maxkcum. 
is M ° Si. | Moro. B 
ik opmyna apa Popnt eon gee CHO 
3 esis! Gi | 
= | 
aie 
Aol CrldigN — CH 0,00035 
‘ teNg 0/ 00092 SG AU OZ, |) BAS 338 | 
3 | 
¢. | 
Hae 
14 | C,H,N—CH=CH—CH=| |  ! 0 ,00016 9 
> ANY 000061 | 897 | 76 | 6,28 | 432 | 
é | 
1°) | 
ae | 
{5 | GHAN— (CH=CH), CH | 0 ,00024 - i 
Nan 0'00034 |1289.8] 84,8 | 7,61 | 535 | 
i | 
s | 
16 | C.H,N—CH=;" | 0, 00092 
! | | 0'00277 | 661.4] 79,4 | 5,29] 395 
Cos OFS | 
N 
GH, 
O 
ae i 
C,H;N—CH— 0, 00095 
a ae es 0/00124 PSE SAL Sa Bee 303 
: fe) 


* 2-y -eHHJaMHHOaJIMINeHMHAaHAMOH (1,3) OueHb MIOXO pacTBopuM B OeH3sosie. Makcn-| 
MyM MOrdoulesHHaA STOrO CoexqHHeEHHA B STHOBOM cnupTe mpu 470 mu. B npexHel padorT’ 
(°) umMeeTca oneuaTKa. 


: 
: 


a30TOM B 3THX COCAMHEHHAX MPH YJWIMHEHHH NOJMMeTHJICHOBOH Wen MocTemeH- 
HO moHMxKaetca (*, 1°, “). Kak BesIHYHHbI M3MCHEHHA MOMEHTOB, TaK HM CTeMeHb: 
YMe€HbUI€HHA STHX H3MCHEHHH 3aBHCAT OT CTPOCHHA OCTATKOB AMMHAa H KeTOMe- 
THJI@HOBOrO COCXMHEHHA. OTH BEIMYMHbI 3aMeTHO OoMbUIe y TeMHOKCaHHHOB 
C OCTaTKOM NMMepHHHa, YeM y COCAMHEHHH, CoepxKalwux cPeHHaMHHO-rpynny 
(cp. NeNe 5, 6, 7 c2, 3, 4 u 13, 14, 15 ¢ 11 uw 12—rTa6n. 1). DTo cBa3aHO Cc MeHb- 
eH OCHOBHOCTbIO a30Ta (PCHHIAMHHO-FpyNNbl U3-3a eFO COMPAXKeHHA C OCH3O0JIb~ 
HbIM AAPOM, B CBA3H C YM 3JIEKTPOHHbIe CMEILCHHA OT a30TAa K KapOOHHIbHOW 
rpynne B COeAHHeEHHAX C STOH PPyNMHPOBKOH NOHWKeHbI. ComocTaBuM KpacuTe- 
JIM TIPOMSBOAHbIe 3-3THIPOLAHHHAa C OCTATKAMH aHHIHHa uM WHMMepHAnna. B cay- 
Yae MeTHJICHOBDIX MIPOH3BOAHBIX (NoNe Su 2) pa3sHocTb MexKy MOMeHTaMM paBHa 
1,96 D.Y ansmaufeHoBelx NpoH3BOAHEIX (N2N2 6 u 3) sTa pasHocTh paBua 2,32 D, 
a B cylyuae NeHTaqMeHUHAeHOBIX (NeNe 7 uv 4) 2,72 D. Takum o6pa3om, mpu me- 
pexojle OT OLHOH K JBYM JBOHHbIM CBA3AM BO BHEIIHel Wen 3TAa PaSHOCTb pacTeT 
Ha 0,36, a npn mepexojye OT ABYX K TPeM ABOHHBIM cBA3qM Ha 0,40, T. e. yBenH- 
YMBaeTCA MOUTH JIMHEHHO C JWIMHOH NOMMeTHIeHOBOH Wem. B Menbluel creneHu 
BO3pacTaloT IPH YAVIMHCHHH NOJIMMeTHEHOBOH IWelMH MOMCHTHI COeHHEHHH, Cco- 
Rep2kauux dennmatetamuno-rpynny (NeNe 8, 9, 10). Sto cBazsano c conps2Ke- 
HH€M aTOMA a30TA HE TOJIbKO C O€H3OJIBHBIM APOM, HO H C aTOMOM KHCOpoNa 
aleTHJIbHOH rpynnbl. B pesysbrare STOrO CONPAXKeHHE Yepe3 NOJIMMETHJICHOBY1O 
Web YMeHbuUaeTcs. 

XoTa MOMeHT MHJaHMoua(!,3) 2,72 D G6onpue, vem 3-9THIpomaHNHa 
(1,75 D) (*), MoMeHTb! MOHOMETHHTeCMHOKCaHHHOB 3HAYHTeIbHO MCHbILe y Mmpo- 
M3BONHbIX M€pBOrO M3 STHX COEAHHEHHH. ITO, MO-BHMMOMY, CBA3aHO C pa3sIn4- 
HbIMH HallpaBJICHHAMH BEKTOPOB MOMEHTOB B 3-9THIPOLaHuHe HW MHAanAuone (1,3). 
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Pacuet saTpyQHeH 3-34 OTCYTCTBHA aHHbIX oO MpOcTPpaHCTBeHHbIX KOH- 
burypaluaAx sTux coequHeHHii. OnnaKo IPH YAJIMHEHHU Wen BeJINYHHbI MOMeH- 
TOB y T€MHOKCaHHHOB NPOM3BOAHbIX WHHaHAvona(1,3) yBenwunBaloTca 3HauH- 
T€IbHO OONbWe, YeEM y MPOH3BOAHEIX 3-3THIpo-aHuHa. Tak, pH BCTyMIeHHH 
B wenb ABYX BHHHJCHOBbIX Tpyml y kKpacuTenel c OCTaTKOM aHHJIMHa MOMeHT 
YyBeMYMBaeTCA B NepBoM cyuae Ha 3,91 D u Bo Bropom TombKo na 2,01 D, 
a y COeCJIMHEHHH C OCTATKOM IIHMepuANHa COOT3eTCTBEHHO Ha 4,15 u 2,77 D. Oru 
AaHHbIC YKaSbIBalOT Ha 3HAYHTeENbHO OOMbIIMH 9ICKTPOHOaKUeNTOPHbI Xapak- 
iTep ocTaTka MHjlaH Mona (1,3) no cpaBHeHuto c 3-9THIpoaHHHoM (°, 1). OnHaKo 
MY NPOWSBOAHBIX HHaH{vona(1,3) compsaxeHHe aTOMOB a30Ta H KHCMOposa 
MpH y/v.WHeHHM Wenn YMeHbilaeTcA, Tak KaK BCTYyMIeHHe B 2-mMnepHAMIMe- 
THJICHHHaHAHOH (1,3) nepBoli BHHUNeHOBOM rpynmbl yBeIMYHBaeT MOMeHT Ha 
12,82 D, a Bropol TombKo Ha 1,33 D. 

| [ismMewenve cmekrpoB MorionleHua H3y4eHHbIX TeMHOKCaHHHOB Mp YIWIH- 
(HEH MX MOJIMMCTHHOBONM Wen HAXOAHTCA B COOTBETCTBUH C BHIBOJaMH O CTpoe- 
HHH STHX COCAMHEHHH, NOMYYCHHbIMH MPM pacCCMOTPeHHH HX JMIIOJIbHbIX MOMCH- 
mop. Tak, MpH yIMHeHHH WenM oKpacKa coequHeHu c aleTumbeHHaMHHO- 
PpyNnol OTHOCHTeIbHO Mano yrayOuserca (Ha 35 un 32 MY Ha OLY BUHHIeHOBYIO 
rpyuny), 4 MOMeHTH! TakxKe JIMUWIb HeE3HAUNTeNbHO pactyT. HanOomburee cmeulte- 
He MAKCHMYyMa NOFIOULeHHA IPH BCTYMJICHHH BHHHJICHOBHIX rpynn (94—104 mt) 
AM€€T MECTO Y MPOHSBOAHbIX HHAaH{MOHA (1,3), B KOTOPBIX Mp 9TOM HaGmIOTaeT- 
CA OCOOeCHHO 3HaUHTeNIbHOe yBeIMYeHHe MOMeHTOB. B cyryyae cbeHuamMuHoO- 
(IPOHSBOAHbIX 3-3THIPOJAHHHa BCTYMICHHe NepBOH BHHHJICHOBOM rpymibl oKa- 
3bIBaeT Ha CMELLeCHHe MAKCHMYyMa MOPJIOWeHHA WH Ha H3MeCHCHHE MOMeHTA 3aMeTHO 
Houbluee BIMAHHe, YEM BTOPOH Tako »%e rpynnpt (70 u 55 mp; 1,58 u 0,43 mp). 
YpennueHHe OaTOXpoMHOroO CABHra MaKCHMYMa MOTIOULeCHHA Mp BCTYMIeHHH 
3 Wenb BTOPOH BHHHJICHOBOH rpynmbl NO cpaBHeHHIO Cc MepBoH y kKpacuTeel 
(> OCTATKOM MIHMepHAHHA, BO3MOXKHO, OObACHACTCA TEM, YTO CTPOCHHE MOHO- HU 
i PHMeTHHOBBIX COCMHEHHH STOFO PAJla B CMMPTOBOM PacTBope O6JIH3KO K BHYTPH- 
AOHHOMY. B curyuae Ke MeHee NOJIAPHbIX MCHTAMETHHOBHIX IIPOM3BOAHBIX B TeX 
Ke YCJIOBHAX B Xpomodbope MMeeT MECTO, MO-BUAHMOMy, Oomee paBHOMepHoe 
JACIIPEMEICHHE ZICKTPOHHOH MIOTHOCTH, YTO, KaK B CJTyuae JPyruxX BHYTPHHOH- 
HOMJHbIX KpacuTeseli, JOJ2KHO BECTH K CMeCHICHHIO MaKCHMYMa MNOMVIOWeHHA B 
§JIMHHOBOMHOBYIO OGnacTb (°, 14, 1%). 

) IlIpegcrapnser uuTepec comocTraBseHve MOMeHTOB coequHeHHH NeNo 16 u 2. 
#3 Kpacutene (Ne 16) BHyTpHMOeKYyIAPHA BOMOPOAHaA CBA3b HEBO3MO2KHA. 
83 coequnenun Ne 2 Bposopol, mph aTOMe a30Ta MOXKET aTb BOAOPOLHY!IO CBASb 
§. KHCIOPOAOM POJaHHHOBOFO OCTaTKAa, MOCKOMbKY IPH 9TOM OOpasyerca ycroli- 
BuBpilt 6-unennplli waka. Hannune BoxopoHon cpasu craOMiMsyer Oy mpoct- 
}ancTBeHHy!O KOHN@urypalluy. 


Tocrynuao 
9 V 1958 


LMTUPOBAHHAA JIMTEPATYPA 


1 Kodak Ltd., Bput. mat. 470725, 479970; Chem. Zbl., 2,4002 (1937); 2, 4271 (1938), 
CodakPathé, ®pann. nar. 49385; Chem. Zbl., 2, 3522 (1939). ° UW. UU. JlepKoes. 
B.H.Csewunuxkos, J.B. Possagoscxkas, Apr. cpg. CCCP, 68789. % F. M, 
M@ amer, B. S. Winton, J. Chem. Soc., 1949, 1126. *M.B. Wetumetcrep, 
siucceprauua, M., 1951; M. B. Let umetcrep, 3. 1Tl.CuTuuk, 9. Jlugdmun, 
WKOX, 22, 166 (1952); M.B. Let umeucrep, WU. UU. JlepKxoes, 9. ! JIugmun, 
AKOX, 23, 1529 (1953). *& B.T. KupaKxos, H.U. JliepKoes, KOX, 24, 710 (1954), 
a Kodak Pathé, ®panu. nar. 841632; Chem. Zbl., 2, 3523 *.(19389)." * Pabwerke 
Hoechst Tar. PI 834104; Chem. Zbl., 7942 (1953). ° R.J. Kurland, J. Chem. 
phys. 23, 2202 (1955). ® L.G.S.Brooker, F.L. White etal., J. Am. Chem. Soc., 
BB, 3192 (1941). 10 J,. G. S. Brooker, Frontiers in Chem. N. Y., 3, 63 (1945). 
BL.G.S.Brooker,G.H. Keyesetal., J. Am. Chem. Soc., 73, 5332 (1951). ME. A. 
Miort-Jlipposa,A. K.Cupkus, H. HU. Jlesxkoes, 3. I]. Cu tH u Kk, JIAH, 116, 
ja (1957). 38 A.W. Kunpuanos, B. E. WlerpyubpKun, KOX, 10, 613 (1940); 
.U.Kun puanos,E.C.TumMomenko, Ykp. xum. KypH., 18, 347 (1952); WH. V. JI e B- 
Hoe sp, H.H.CpewHukos,2. B. JIugmun, WAH, 74, 275 (1950). 
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TEOXHMH A 


M. A. TJIATOJIEBA | 
®OPMbI MUFPALMH 3JIEMEHTOB B PEYHbIX BOJAX | 
(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 24 IV 1958) 


PeuHbIMH BOJaMH pa3JIHUHble BeleCTBa epeHocaTcA B Tpex dopMax: 
1) B Bue HCTHHHOPO HM KOMONAHOFO pacTBOpoOB, 2) B BUe MeXaHHYeCKOH B3BeCH 
TOHKO3CPHHCTHIX KJIACTHYCCKUX UACTHIL, OTBeYAIOWIMX NeNWTaM WJM TOHKHM 
avleBpHTaM, 3) B Bue BJIeEKOMOrO rpyOo3sepHucToro MaTepHaua. ee 
HbI€ COOTHOUICHHA Me@XK LY ITHMH THPeMA C(OPMAMHU Y Pa3JiIMYHbIX PeK Pa3JIHUHBl 
B 3aBMCHMOCTH OT XapakTepa BOJHOrO PexKHMAa PeK HM XapakTepa ApeHupyemow 
MeCTHOCTH. 

JA peWleHuA BOMpOCcOB O NHTAHHH OacceHHOB OCaOUHbIM MaTepHaJIOM HM Je 
MO3HaHHA MeXaHHu3Ma OCaqouHOrO Tpolecca B BOAOeMaX HMeeT 3HAYeHHE, OHA: 
KO, H€ TOJbKO OOllad (OpMyvia cTOKa, HOH 3HaHHe (OPM MUrpallHH IeEMeHTO 
B peuHbIX Bolax. JJaHHad paOoTa ABJAeTCA MpOOWKeHHeEM H yruyOueHHex 
B CMbICIe (aKTHYeCKHX JAHHbIX TeX UCCJIeOBaHHU, KOTOPble HayaTbl B 9TO! 
o6acTH OTCJIOM CpaBHUTeIbHOK sHTOMOrHHM TeomornuuecKoro MHCTHTYTS 
AH CCCP nox pyxosogzctBsom H. M. Crpaxosa. Llembio pa6orst Obis10 rerae 


Hue (OPM MUTpallHH 9IEMeHTOB B PeUHBIX BOaX HM YCTAHOBMEHHE KOJIMYCCTBEH 
HbIX COOTHOWeCHHH MeKY HUMN. | 

O6beKTOM HcceOBaHHA Obl BODHI pek UepHomopcKoro Gaccelina — Tloua, 
Ayuasa, Jjuenpa, IIlpunatn, KyOanu, Puona, Uopoxa, B3aTbIe BO BpeMaA NaBolKa, 
KOra PeKH BbIHOCAT B MOpe OCHOBHYy!10 Maccy (70—80%) roqoBoro cToKa HaHo- 
cos. B oro6paHHbix mpoOax Boda Oblia pasemeHa Ha rpyOytO B3BeECb, TOHKYIO 
B3BeCb H pacTBOp (KOJJIOHAHbIM + ucTHHHbtt). [py6aa B3pecb Oblia nmomyueHa 
BbICJICHHeEM H3 BOL YaCTHIL, OCeBIIMX CormacHo 3akoHy CroKkca 3a 7 Hel Ha 
HO OvOHa H3 COA BOMbI BbICOTOH 50 cM. OcHOBHY!O Maccy UX COCcTaBJIAJIM 4a 
cTulpl KpynHee 0,00! mm. Tonka B3Becb Oba NOyYeHa OTPHILTPOBbIBaHHeM 
yepe3 MeMOpaHHble (pHJIbTPbI YaCTHIL, HE OCeEBLIUX Ha HO OuoHa 3a 7 CYTOK. 
Ilpopunbrpopannan Boa cosepxaa BelecT3a B PacTBOpe, YaCTbIO HCTHHHOM:) 
YaCTbIO KOJIJIOHJHOM. | 

Takoe pa3yenenne peyoli Bob Ha BSBecH uM pacTBop (KONJOMAHBI ++ uc. 
THHHbIM) ABJIA€TCA, KOHCYHO, HECKOJIbKO YCIOBHBIM, TaK KaK Ip! OTCTaHBaHHH. 
OUCBHAHO, HEKOTOPaA YaCTb KOJWIONJOB YBJIeKaaCb B3BeECAMH H OCeaa BMeCTE 
C HMMH. Buarofzaps TOMY, YTO YACTh KOMMONLOB MoMala BO B3BeCH, PesyNbTATh 
ONpeeIeCHHH MO BC€EM 3€MCHTAM, OUCBHAHO, HECKOJIbKO 3aBbILIeCHbl BO B3BeCAX 
H 34HWKCHbI B PaCTBOPaX, CCIM PacCTBOP pacCMaTPHBaTb Kak CYMMY MOJeKyJIAp 
HO H KOJWIOHJHO paCTBOPeHHbIX BeLLeCTB. 

B rpyObiX H TOHKHX B3BeCAX H B paCTBOPaX, MPEkBaPUTEMHO BbICYWICHHBIA 
WO CYXUX CoNeli, OblIO MPOBEAeHO XHMHYECKOE ONPENeMCHHE BaOBOFO cokeprxKa 
Hua Fe, Mn, P, Ca, Copr. Boe xumnyueckné onpeqevieHHa CLemaHbl 10 MeTOLMKaM 
ONMCaHHBIM B (°), 

Kpome xumuyeckoro anarH3a Obli0 mpoBeyqeno H. B. JInsyHospim nosy 
KOJIMUCCTBEHHOe CIEKTPaJIbHOe OMpeeeHHe PAA ZeMeHTOB (COOTBETCTBEHH! 
TAO. lanes). 

Ha ocHoBe JlaHHbIX XHMHYECKOTO HM CNeKTPaMbHOFO aHaJIH30B M aHHbIx 1 
KOJIMYCCTBY B3BeCeH, BbICYLNeHHOrO PacTBOpa H BOALI MO Karol mpobe Obiull 
paccuvTaHbl COsepHKaHHA KarkKJOrO sieMeuta B |  BOAbI — OTACMbHO BO B3BE 
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WvaOwnremeas 4 
CoctaB rpy6bIx B3Beceli 4 PacTBOpoB (BbICyINeHHOTO BellecTBa) 


1a —E 
mE ne JlaHHble cnekTpaJIbHoro 
9 9 3 ony. Jlannpie XHMHUeCKOrO geenyen % K BOSAYWHO-cyxoli aHasusa, jorchine 
ae & a € HHH! 
no o8 |om 
=i hats 7} 
ge | 52 |58 | ecleal 
BE Ss S8 Fe| Mn | p Ca opr} Cu | Ni | Vv Cr | V |Cr|Cu|Ni| Sr|Ba] Be} Ga 
Tpy6Ope B3sBecH 
Il 115} 0,49 |4,13) 0,184} He He He He He He He 2/3] 4/4/3)5);— }] — 
omp. | Onp. | onp. | onp. | onp. | omp. | onp. 
Ila 90] 2,27 |2,96) 0,090} ue | 1,02 | 6,67 He He He ve Di eoaeoa ted |ieou|| cee ee eee 
onp. onp. | onp. |. omp. | onp. 
116 1414) 2,61 12,64] 0,237) ue He | 8,73 He He a8 te 4),2)3)4)/2)4;— |— 
} onp. | omp. onp. | onp. | omp. | omp. 
) Illa 114) 16,18 |7,64} 0,080) 0,052] 1,70 | 2,14 |0,0023]0,0056] 0,0168 | 0,0110 | 3] 31 3] 2] 3/5]— | 4 
Il16 | 107} 7,68 {8,92} 0,083] 0,072) 1,45 | 3,78 |0,0077/0,0079) 0,0146 | 0,0093 | 3!13|3/3)2]4] 1 | 4 
IV 104} 18,40 |5,96) 0,100} 0,033} 3,58 | 1,53 |0,0065]0,0082] 0,0412 | 0,0099 | 314]/3]3])3/5] 4 |4 
V_ | 107) 26,54 |5,05) 1,160) 0,040} 3,83 } 0,74 |0,0041/0,0085] 0,0151 | 0,0093 | 3) 3} 31 3])3]6]— | 4 
VI 111] 6,80 16,39} 0,086] 0,045} 3,36 | 1,38 |0,0200}0,0064] 0,0123 | 0,0054 | 8}3]4]2}]3]6] 1 | 4 
PacTBOpbhl (BLICYWEHHOE BeULeCTBO) 
I 115) 17,2 |0,34] 0,007) 0,018) 18,84)10,66 |0,0040|0,0013} Her | 0,0009 | —| —| 2|—| 4] 2] —] — 
Hila 90} 16,2 |0,14) 0,014] 0,018] 18,63] 3,83 |0,0012/0,0038) ner |0,0012 |—| —) 3}—| 4] 3] 2] — 
116 96} 17,3 0,08} 0,007] 0,023) 20,72) 5,12 |0,0043/0,0013) ner | 0,0005 | —| —| 3)—| 5] 2) —| — 
Illa 141) 19,7 |0,15) 0,011) 0,021) 20,58) 2,18 |0,0072)0,0014) ner |0,0014 | —|—| 3]/—] 4} 2; 1] — 
TII6 | 407) 34,5 {0,09} 0,012) 0,016] 16,38] 2,20 |0,0047/0,0011] uer |0,0008 |—)—} 3]—]| 4] 2} —}| — 
IV | 104) 24,3 |0,08} 0,010) 0,009] 19,22) 1,96 |0,0060)0,0014) ner | 0,0015 | —|—] 3|—] 4) 38} —]| — 
V | 107} 14,2 |0,14) 0,023] 0,013) 21,92) 0,67 |0,0067}0,0075| Her | 0,0009 | —|) 41) 3)—| 5] 5} —| — 
VI 144) 13,6 0,20] 0,011] 0,014) 18,44] 0,96 |0,04105)0,0011; ner | 06,0018 |—} 4) 3)—/| 5} 5) —| — 


Iipumeuanne, A. B ta6n, 1—3 cranuaH B3aTHA npo6 Bog: I — p. IIpunatn, Boe r. Uepno- 
6pimb; I] — p. Jlnenp, a — Brie r. Xepcona, 6 — Bpiwe r. Bepxueguenporcka; III — p. Jlon, a — Bpime 
r. Kamaua-na-Jlony, 6 — spime cr. Axcalicxoli; 1V — p. Jynaii, Brme r. HW3smauna; V — p. Puon, spe 
noc. Ilxakaa; VI — p. Uopox, spe r. Batymu. 5. B Ta6m. 1 uw 2 yenoBNbie eAHHUIbl CMeKTpaJIbHOrO aHa- 
SH3a: 


| 4—3 ycn. ex. | 3—6 yeu. ex. | 6--9 yeu. ex. 
V, Cr, Ni (npowenTos) 0,005—0,05 0,05—0,5_ | 0.5 un 60nee 
(Giler Sts ves Be (npouentos)| 0,0005—0,005 0,005—0,0d 0,05—1,0 
Ga (mpoueHTos) 0,001—0,01 0,01--0,4 0,1—0,5 


TaOunnma 2* 


CoctaB TOHKHX B3BeCcel 


TB BDH BME OOF? JjaHHble CNeKTpaJIbHOrTO aHaJIH3a, YCJIOBHbIC 


o es 3a ylu- # 
e2 : z Is ere pained € AHHH! 
Baz oF os 
ges | ea | ie 
age ex | Bae | Fe Mn | P v |ce | cu | ni | Sr! Ba |Be|Ga 
ol ~2 | ZR | 
I ASUS) Oh sez He ONpeAeAMUCb 4 2 4 = = 3 —alliver 
Ila 90 |0,215| 9,07 | 0,45 |He onp.) 2 4 3) 2, 2 4 2| — 
116 114 |0,084| He onpeweAmHCb~ 2 il 3 = 2 4 ae 
Illa 141 |1,071| 8,37] 0,12 | 0,24 | 2 2 4 3 2 6 Me 
1116 107 10.7141 S20 [0 1 Oban 3 3 3 2 2 5 { 1 
IV 104 |0,272| 6,60 | 0,16 |He onp.) 3 4 3 2 3 ° 2 { 
Vv 107 |0;344| 5,34 | 0,96 70,12] 3 4 3 3 2 6 WA 2 
VI 144-0, 428) 7737 | WSs IL Cy al 3 3 4 Dh 3 6 ;—| 14 


* CM. mpumeuanne K Tad. 1. 
1053 


ox 
a 


TaoOania 


Dopp! MHrpalunH 3JJICEMCHTOB B MpOMeHTax OT ooulero cOsepsKaHHA KarxKJOrO H3 ITHX JJIEMCHTOB B PCUHbIX BOJax 


*aLoed 


Ga 


*Qoded 
eWAAD 


HeT 
Het 
HeT 
HeT 
HeT 


| 


HeT 
HeT 
HeT 


100 
400 
100 
100 


*aiovd 


Be 


*Joded 
RPWWAd 


6 
91,0} 100 


HeT 
HeT 
HeT 
Het 


9,0 


*aLoed 


Ba 


*yaded 
BPWWAD 


! 


5] 100 
5} 400 
8| 100 | 


3 
9 
2 
64 
8 
3 
4 
8 


‘aLoed 


Sr 


“Joned 
eWWAD 


*aLoed 


‘Joaded 
BPWWAD 


saLoed 


Cu 


‘Joded 
PWWAD 


‘aLoed 


5] 52,0 |48,0| 2 


7| 100 
4| 100 
2| 100 
0} 100 
2| 100 
8} 100 
0} 400 


a 93 
6 | 87 
8} 85 
0 | 82 
8} 53 


6 
42 
14 
18 
46 
42 


Gr 


‘Neded 
PWWAD 


87.4| 12,6] 64 
8/35, 


100 
100 
100 
100 
100 
100 
64, 


“arored 


‘Joaea 
BWWAD 


‘aLoed 


100 
2) 100 
4) 100 
4| 100 
5) 100 
3) 100 
9) 100 
0} 100 


Copr 


‘Jaded 
PNWAD 


8 | 82 
6 | 80 
6 | 72 
3] 00 
7| 64 

32 
0 | 58 


4 


He ompe a. 
17 
2| 19 
AN 
8] 44 
39 
67 
42 


‘aLoed 


Ca 


‘Jodea 
PWWAD 


8 | 99 
9 | 98 
DIS 
0 | 88 
MNT: 
AES) 


He oped. 
0 
4 
6 
2 
4 
8 


He onped. 


‘aLoed 


4| He onpeg. 
4| He onpeg. 
0} He onpeg. 
0) 61,6 

3 

0 

8 

0 


Mn 


‘Joded 
BWWAD 


NOSDOYORO 
ROSRDODOH 


‘aLoed 


NNIDONONT190 


SHO ONS NI 1D 
[Po toe 


Fe 


‘Jodea 
PWWAD 


OO10 OOM O19 
1D OOD OL COCO SH 
NO OO OOS 


qiod QOdU BUL 
-BEd BHMHELD 


* Cm. mpumeyanue A Kk Ta6a. 1. 


I@HHOM COCTOAHHH HM B pacTBOpeH- 
HoM. Ilo cyMMe 9THX BeHUHH, MpH- 
uaToH 3a 100, ObliH HaliJeHbI B3Be- 
weHHad H pacTBOpeHHad 

Kaxk Oro amemeHta (Tas. 3). 


(popMBI | 


V3 ta61. 3 BHAHO, 4TO BCe HB3y- | 


yaeMble 3JICMCHTHI 
OCHOBHOM Ha jjBe rpynnpl. Ileppas 
rpynna, o6Humaiouwaa Fe, Mn, P, 
V, Cr, Ni, Ga, murpupyer riaBHbIM 
o6pa30M B (bopMe B3Becell HM JIMIIb 
YaCTHUHO B paCTBOPeCHHOM COCTOAHHH. 
Takoe moBeeHHe IJIEMCHTOB OObSAC- 
HAeCTCH HH3KOH PaCTBOPHMOCTbIO HX 
COCIMHEHHH, MAOH MOXBHKHOCTBIO 
TAXKECIbIX MCTAJIOB B VCJIOBHAX BbICO- 


pasOuBaloTcs B | 


KOTO OKHCJIHT@JIbHO-BOCCTAHOBHTEJIb- | 


HOrO MOTeHI[Hasla WU KMCOTHOCTH 
peuyHBIx Box (pH 7,5—8,5), cubHOH 
a6cop6une P, V, Cr u Ga pa3mny- 
HbIMH KOJWJIOHaMH PeUHbIX BO] H CO- 
ocaxkeHHemM c HHMH. McKmi04ueHHeM 
aBisiotca [Hemp Uu ero MpuTOK 
Ilpunatb (npHunHa — 3a0os04eH- 
HOCTb BowOcOopHoro Gaccelina JIpu- 
NATH, UTO CKa3bIBaeTCA MH B HU3OBbAX 
Jjuenpa). Tak kak Fe, Mnu P cno- 


COOHbI JaBaTb paCTBOPHMbIe OpraHH-— 
yecKHe KOMIMICKCbI, TO y peK, PeHH- | 


pytoumux Oonota (IIpunsars), coep- 
2KaHHe pacTBopeHHbIX Fe u Mn (B 
BHJe MeTa/lIOOpraHuyecKHX CoeIH- 
HeHHH) ObIBaeT HHOTa OYeHb BbiCO- 
KHM, a HHOra Jake MpPeBbIlllaer Co- 
JlepxKaHHe STUX YICMCHTOB BO B3Be- 
CAX. | 

Bropyto rpynny coctaBlatoT Copr, 
Cu, Ca, Sr, Ba; ocHoByol dopmolt 
MHrpaluuH UX B peuHbIX BOJaxX AB- 
JIAIOTCH PACTBOPbI, NPHTOM WIA Tpex 
nocJle{HUX — HUCTHHHbIe€, B OCHOBHOM 
OuKapOoHaTbl STHX 9N€MeHTOB. B Mu- 
pallu pacTBOpeHHOH Meu, O4eBHI- 
HO, OOJIDUIYIO pOb urparoT else uv 
opranuyeckHe Komnuiekchl. [Ipunnu- 
MMaJIbHO MHOe N10 CpaBHeHHIO Cc Apy- 
THMH TAKCIbIMH MeTasJIaMH MoBele- 
Hue Cu OOpACHHeTCH Tem, ¥TO y Cu 
COCAHHEHHA BbICHIHX CTemeHel OKHC- 
JIGCHHA B YCJIOBHAX BbICOKOrO OKHC- 
JIMT@.IbHO-BOCCTAHOBUTeIbHOrO =O - 
TeHIHalla PCYHbIX BO MOUTH He TH]- 
pomnsyrotca (°) uw nosTOMy oTHYAaIOT- 
CA BbICOKOH MOABHXKHOCTHIO, YTO CnoO- 
coOcTByeT MHrpalluH B pacrBopeHHoM 
cocrosHun. lenouno3emebuble ay1e- 
MeHTbI Ca, Sr, Ba Murpupyior B pac- 
TBOPe€HHOH (bopMe B CHJY BbICOKOLi 


| PaCTBOPHMOCTH HX CoequHeHUH. Ho Jake B COCTOAHUM CHJIbHOFO MepecbILeHHA OHH 
| cmocoOubl yep2kuBaTEca B pacrBope (B Boye PriOunNcKoro BOOXpaHHnHa pu 
TepecblileHuH B O8 pas He MpoucxoAuno canku CaCO, (!)). Sto o6bacuaerca, 
ONCBUAHO, TEM, YTO STH SCMEHTHI, OOMALAad HH3KHM HOHHBIM MOTeHIMaOM (7) 
u BbICOKOM SHeprhe ru~paraiuu (*), mp mepenoce B 30He rumeprenesa CTPeMAT- 
CH NepeHTH B YCTOHUMBbIe HOHHbIe pacTBopbl. Murpallua 3THX 3JIeMeHTOB 
B pacTBopax cnocoOcTByer BbIHOCy HX H3 PeK M HaKOMMeHHIO B MeNarMuecKHXx 
)30HaX Mopel. 

| Pasmune OpM MurpallMH 3JIeMeHTOB B PeYHbIX BOMAaX, BIABMeHHOe B LanHoit 
}padote, elle pas NoyrBepxAaeT npaBuAbHOcTs cyenaHHoro H. M. CrpaxoBeim 
((*) pa3qeneHuaA KOMMOHeHTOB peuHoro cToKa Ha rpynubl. Tax, Fe, Mn, Ni, P, 
/V, Cr, Ga, Murpupyiouime B peuHBIX Bofax cormacHO JaHHbIM Hallell paOoTbl 
| TJIaBHbIM OOPa30M BO B3BeLIeHHOM (opMe, OTHOCATCH K 3-li rpynie KOMNOHCHTOB 
2no Kjaccudukalun H. M. Crpaxosa. [napupimn dbaxropamu pacnpeleitenus 
/KOMNOHEHTOB STOH Ipylinbl B peyHOH Boye aBasiorca pH, eH, yrnexucuora, 
}KUCJOPpOA HW KOHIeHTpalluA OpraHHyeckoro BelllecTBa B BOJe. 

| Ca, Sr, Ba, Cu, Copr oTHocaTca Ko 2-fi (4M KapOoHaTHOM) rpymme KOMMOHEH- 
‘TOB 110 KNaccupuKaywuH H. M. Crpaxopa, coequHenua KOoTOpoli mepenocatcs 
peKaMH Kak BO B3BeLICHHOM, TaK H PaCTBOPCHHOM COCTOAHHH B 34BHCHMOCTH OT 
| MHHepaJIH3allHH BOsbl, pembeda MecTHOCTH BOROcOopHOrO GacceHHa HM KoMHUeCT- 
Ba B3BelleHHOrO MaTepHaua, 


Teonoruueckuit HHCTHTYT Iocrynusio 
Axkanemun HaykK CCCP ; 24 IV 1958 


UWHMTHPOBAHHAA JIUTEPATYPA 


Pitti, BopoH Kos, [p.loc, raapod. BHCT.. B33, (87%)(1951).... 7, Bo Mo Ob oe 
ul Mu aT, COopH. crateit mo reoxuMuM peqKHx 9emenTos, 1938. °B. HW. Jle6enes, 
Teoxumus, Ne 6 (1957). *H.M.Crpaxos # Ap., O6pasoBanne ocaqKoB B COBpeMeHHbIX 
Bofloemax, 1954. ° Meroe usyyenua ocagouHbIx nopog, 2, 1957. °° B. B. WlepO6una, 
HJLAH, 67, Ne 3 (1949). 
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Jloxaayn Axagemun nayr CCCP 
1958. Tom 121, Ne 6 


TEOXHMH ft! 


H. B. TATEEBA 


O TEOXHMHH TJIMHHCTbIX OCA]K OB KACNMACKOrFO MOPS 
(I]pedcmaeaeno axademuxom J. H. Mlep6axoeoim 8 III 1958) 


B wactosujee BpeMA MareHes MOPCKHX OCaKOB H3ydaeTCH TlaBHBIM! 
oOpasoM Ha MMHepabHOH vacTH oTNoxeHHH. BmecTe c TeM UpesBbIyaHHO} 
BaXKHO H3YY4eHHE MOPOBbIX BON MOPCKHX OCAKOB, COCTABJIAIONNX 3HAYHTEIbHYIO} 
yacTb HX WH HaXOMAULMXCA B MOJBHXKHOM PaBHOBeCHM C MHHepaJIbHbIM HM Opra-} 
HMYeCKHM’ BelLeCTBOM ocalKoB. B JlaG6oparopuu ruyporeomornyecKkHx mpod-) 
yiem Akayemuu wayk CCCP asropom upu yuactun M. M. Tuxomuposon u} 
B. B. KopyHosot c 1954 r. BeweTcH reoxHMMyecKoe UCCIeOBAHHe MOPCKHX, 
TIMHHCTbIX OCaMKOB C I[e@/IbIO BbIACHeHHA MX fMareHesa, MpHyYeM HB3y-) 
YaloTCA He TObKO CaMH OCaKH, HO M HX MopoBble Bol (*). Mccaexyiores | 
ocawkH wejmbda Kacnulickoro u UepHoro MopeiH ApeBHeyeTBepTH4HOrO 4H} 
MWIMOWeHOBOTO BO3pacTa, MO-BHAMMOMY He HCIIbITaBuIne OCYyWIeHHSs. | 

Uccneqopanue MOpoBbIX BOs OCaXKOB MpOu3BOAMJIOCb MyTeM OTIIpecco- 
BbIBAHHA UX MOL MasBsennem 150 KI/cm? no meroguKe Kproxosa (') H Jasb-! 
Heiillero H3yYeHHA XHMHUeCKOFO COCTaBa NOJIYMUKPOaHaJIM3OM H CIeKTPaJIbHbIM | 
aHaIHu30M. Pe3yibTaTbl H3YYCHHA. PIMHUCTHIX OCAKOB, OTHOCAUIHXCA K OaHKe} 
Maxkaposa u Oauke Iloropenaax nmuta Bakuuckoro apxulesara Kacunlickeaal 
Mops, MpHBefeHbl B TaOn. |. Jina cpaBHeHuaA NOpoBbIxX BO], c BOLO Kacnnh- 
CKOrO MOpA B TaO/HWe MpHBeeH XHMHYeCKHH COCTaB BOAbI U3 TOrO Ke pakoua 
Kacnulickoro mops. 

Kak BHHO H3 Taos. 1, 48yueHHad HaMH CTpaTHrpaduyeckad KOJIOHKa OTJIO~ 
*KeHuh Kacnua, OTHOCAMLAACA K IPpOMexKYTKY BpeMeHH Goviee | MJIH. JleT, Mped- 
CTaBJIeHa JOBOJbHO OAHOOOPasHOH TIMHHCTOK Tome CO CpeqHHM JHaMeTpoM 
yacTHl, oT 3,6 Jo 5p, B KOTOPOH PIMHHCTbIMH MMHepaslaMH ABJIAIOTCA TIaBHbIM 
o0pa30M rHfpocsiioybl. CoepxxaHHe KapOoHaTOB B HCCJIe€IOBaHHBIX PMIMHACTHIX 
ocaykax 22—30% (CaCOs), yraepoqa opraHuyeckoro sBemectBa 0,8—1,7%. 
PactipefesieHHe B 3THX OCaKaX OOMeHHbIX KaTHOHOB H XHMHYCCKHX 3JIEMCHTOB 
MOPOBbIX PaCTBOPOB JlaeT HOBO JVI TOHHMAaHHA UX JMarenesa. 

Myrepecubl H3MeHeHHA B COCTaBe OOMeCHHBIX KaTHOHOB B_ cTpaTurpadu- 
yeCKOH KOJIOHKe OTJIOxKeHHH Kacnua vw MpefuiecTBoBaBLIHX emMy GOacceiHoB. 
Kak BHAHO H3 Ta. 1, B YeTBepTHUHbIX OcafKax Kacnusa mpeobsjalaoulHM 06- 
M€HHBIM KaTHOHOM ABJIACTCA MarHHH, H3 YerO MOXKHO 3aKJIIOUHTb, YTO 3TOT 3U1e- 
MeHT HIpaJl BaxKHYIO POJIb B TEOXHMHH BOI OacceliHa YeTBEPTHYHOFO BpeMeHH, 
B KOTOPOM OTJlaraJIMCb 9TH OCAKH, KaK HW B BOe coppeMeHHoro Kacmna. 

B IJIHOWeHOBHIX OTJIOXECHHAX KOJIMYECTBO MOPOMLEHHOFO MarHHA pesKoO MMa- 
waeT H yCTyNaeT MeCTO HaTPHIO HW KaJIbUMIO, IpHueM HaTPpHH B CYMMe C KaJIMeM 
CTaHOBHTCA MpeoOmalarouluM OOMeHHbIM KaTHOHOM OCaJ{KOB. 

Takoe pacnpefeseHve OOMeHHbIX KaTHOHOB B IJIMHHCTBIX oCalKax Kacnna 
CompoBoxkaeTcH OOpas0BaHHeM B HMX aYTHTeHHOFO aJIOMOCHJIMKaTa MarHua 
HOJIbYaTOH (OPMBI, BepOsITHO, Fpyllbl MaJIbIOpCKHTa, paccesHHOrO cpequ 
THAPOCcOAbl TeppHreHHOTO MpOHCXO*RWeHHA, YCTAHOBJICHHOrO 3JIEKTPOHOMHK- 
pockonuyecku JI. JI. Koreabuukospm (Mucruryt reonormueckux HaykK AHCCCP). 
Ayturenubii cHiMKar MarHusd mpucyterByer mo Bcelt KoMOHKe H3YUCHHbIX 
OCaKOB, HO KOJIHYCCTBO efO YBeJIMYHBaeTCH BMeCTe C BO3PaCTOM OCaKOB, 
T. €. C HX AMareHesoM, H BbISbIBaeT, BEPOATHO, YMCHbUICHHE COJep2%KaHHA Mar- 
HHA B OOMeHHBIX KaTHOHAX OCaKOB allllepoHcKoro apyca*. 


* Mg-cuIMKaTbl Kak WMareneTHyecKHe MHHepaJIbl H3BECTHbI B OTMOXKEHHAX PyccKoi mar- 
hopMbI wu [pyrux paiionax (2). 
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CpaBHuTebHoe paccMOTpeHue XHMMYeCKOTO CocTaBa IOPOBbIX BOX B 
-ocalkax Kacnuiickoro Mops ¥ ero BOI, JaHHble O KOTOPOM MIpuBeseHbl B Tau. 1, 
laeT BO3SMOXXHOCTb YCTaHOBUTb HeKOTOPble YepTbl WHareHe3a 9THX OCANKOB UH 
BMecTte C T@M HX HCTOpPHH. 

Hav6onee Mouofble W3 pacCMaTpMBaeMBIX OTJOAKeHHH — HOBOKaCIIMHCKHe 
ocagku OaHku MakapoBa, H3y4eHHbIe HaMH Ha rayOuHe oT 15 fo 40 mM or Ha | 
Mops, Cokep2xKaT JOBObHO OfHOOOpasHble NO XHMMYeCKOMY COCTaBy MOpoBBe} 
BOJbl, OTHOCHILMeCA K XJIOPU-MarHveBO-HaTpHeBOMY THIy MH BecbMa OH3- 
KHe TlO cocTaBy K BOfe coBpemeHHoro Kacnulickoro Mops. [loposbie BoxbI 
HOBOKaCNHHCKUX OTJOXKeHHH, KaK HM BOJa coBpeMeHHoro KaciMa, HMe1OT OTHO-| 
CHTe@IbHO MOBbILIeHHOe cofepxKaHve uoHoB SO%- u Mg?+ no cpaBHeHuio) 


| 


‘¢€ BOJOH OKeaHa: BepOATHO, BOJa Toro 3aMKHyToro OacceHHa, B KOTOpPOM | 
oTarasuCh 93TH ocawKH, Oblia cxoqHa c Bomonw Kacnulickoro Mmops;} 
HeCKOJIbKO 2K MOBDINIeCHHaA MMHepaiH3aluA 2THX MOPOBbIX BO Mpo-| 
UCXOAMT -3a€ CUeT KOHILCEHTPHPOBaHHA UX BHYTPH ocaf{KOB IIpH paHHeM 
JMarenese. XapakTepu3yxH MopoBble BOAbl HOBOKacIMHcKorO Apyca, HeoOxo- 
MMO OTMeTHTb, YTO TIpH HeOONbUWIOM BylaxKHOCTH BMEILalOWHX UX OTJIO-| 
XKeHHH WH, CJIEMOBaTeIbHO, MPH TeCHOM CONPHKOCHOBeHHH MOpoOBOH BOI C TIH- 
HHCTbIM BeELLeCTBOM, 3TH MOPOBble BOJbI BCe *Ke MOUTH HE H3MeCHHJIMCb CO BPeEMeHK 
3aXOPOHeHHA B OCaKe H COXpaHHJIH XHMM¥eCKHH THI BOI CBoero Oaccelina. 
Ilo Bpicokomy cojep»xaHuto SO,?- B MopoBbixX BOJaX HOBOKaCIIHHCKHX OCaKOB 
HYXKHO JOMYCTHTb MpHcyTcTBHe B HUX CBOOOAHOrO KUCMOpOAa UH, CIeOBaTeIbHO, 
-OKHCJINT@JIbHYIO TEOXHMHYeCKYIO OOCTAHOBKY, YTO, BEPOATHO, CBA3ZAHO, C Ipe- 
o6lalaHueM B 9TOM palioHe 3a MOcueqHHe THICAYeeCTHA BOCXOMALIMX KoeOa- 
T@JIbHbIX J[BHXKCHHM 3eCMHOHM KOPbI. 

[IMHUCTad TOJULa IpeBHEYeTBEPTHUHDIX HW MJIHOWeHOBbIX OTJOKeHHH OaHKy 
[loropenaa mivTa, 43 KOTOpOH MbI pactovlarasiH MaTepvaJioM C TvIyOMHbI OT 4 
Oo 58 M OT [Ha MOPSA, XapakTepH3yeTCA COBePpWICHHO HHbIM, YEM HOBOKACIIMH- 
CKHe, THMOM IOpOBbIX BOA, KOTOPble paBHOMepHO MPOMUTHIBaIOT BCIO TOVJIILY 
9THX OcayKoB. Kak BHAHO 43 TAO. 1, STH MOPOBbIe BOAbI OTHOCATCA K paccolaM 

Taodmuma 2 


PacceaHHble 9JIeMeHTbI B BOfe KacnulicKoro MOpsA H MOpOBbIX BOJax HOBOKaCHHACKUX, 
J[PCBHCYETBEPTHYHHIX HM IIMOWCHOBbIX OCa2KOB 


Boya PacceaHHble 9JIEMEHTHI 


Boga Kacnus, Mopopble BOsbI HOBOKACIMMCKHX, 
JPCEBHEYeTBEPTHYHEIX H IVIHOMCHOBbIX OCa]- 


KOB Br, of, B, Si, Al? Rev iMn, (anerGr 
Bona Kacnust (ie. ING | 
Tloposble, BOAbI HOBOKACTIMACKHX OCATKOB Sn, Mo | 

» »  flpeBHeEYeTBePTHYHBIX OCaKOB (Ges Poy, ve | 
» |»  allllepoHcKUX OCaKOB Gre Rb | 


HCOs~ u HusKoe cofepxanve SO}-. Paccoubl 2Toro Tuma wmMpoKO pacnpo- 
‘CTpaHeHbl Kak MacTOBble BOAbI B OcatOuHbIx Mopoyax. Hoppili dakT oOOnapy- 
*KCHHA HX B KayeCTBe MOPOBLIX BOX B IWIOTHBIX TIMHUCTHIX ocamqKax 
YeTBEPTHYHOTO HM MIMOMWeHOBOFO BOSpacTa MOATBepxKAaeT Mpoucxomenne sTux 
NOJ3eMHBIX BO Kak MOPCKOM BOI, yepxaHHOH OcaykaMM pH UX OTVIOMKe- 
HHH M 3aTeM MeTaMOpH30BaHHOH MpH UX Muarenese MyTeM KOHWeHTpUpo- 
BaHHA BOM, MUKPOOMOMOrMYeCKOH JecyibiaTH3saluu HX WH KaTHOHHOTO o6MeHa 
M@AKY PaCTBOPOM H MHICJaMH TVIMHMCTHIX MMHepasoB c ecopOuneli KanbunA 
B MOPOBbI pacTBop. 

Husxas BeMuHHa pH nopoBbix BO, STHX OCAKOB COcTaBIAeT HX XapakTep- 
HbIM IIpH3HaK MH MOXKET ObITh OOBACHEHA KaK CJIEACTBMUe KATHOHHOLO OOMeHAa MexK- 
AY HaTpHeM MOPOBbIX pacco/IOB HM MOPMOMLeHHbIMM KaTHOHAMH OCaj{Ka, npelcraB- 
JICHHBIMH JByXBaJICHTHbIMH MeTaJJIaMH, HMeIOULHMH CBOLCTBa CaObIX OCHOBa- 
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XJIOPHA-UTeCJIOUHOSCMEJIBHO-HaTPHeBOTO THIa, B KOTOPBIX ILOUTH OTCYTCTBY 7 


HHH, Kak, HallpHMep, *Kesle30M, MapraHiiem u Ap. B nopoBom pacrBope, oTseJeH- 
HOM OT OCaJ{Ka, 9TH KATHOHDI JIeTKO OKHCJIAIOTCA B BbICLIMe (OPMbI BaJIeHTHOCTH, 
H COeCMHEHHA HX NofBepratorcs rupoumsy u pH pacrsopa cwibHo MOHWxKaeTCH. 

CocTaB pacceAHHbIX 3JI€MeHTOB B IIPHpOAHEIX BOMAaX, HM, B YaCTHOCTH, B mopo- 
BbIX PacTBOpax, elle Malo H3yyeH. B Ta6n. 2 mpuBoyuTca cocTaB paccesHHbIX 
JICMCHTOB NOPOBbIX BO] M3YYeCHHBIX HAaMH [VIMHUCTIX OTOXKeHHH WH BOI 
Kacnua, YCTaHOBJIeCHHbIM CIeKTpasIbHbIM aHaJIH30M B Muctutyte reoxuMHy 
MunepasorHu AH CCCP. 

{a MOpoBbIx BOA, Tak %Ke Kak H La BoAbI Kacnutickoro mopa, xapakTepHbl 
M€pBblIe AEBATb 3JIEMeHTOB, MpPHBeeHHbIe B Ta6l. 2, mpHuem HaHOouIbUIee 
cojlepxkaHHe OpoMa HM CTpPOHUUA. 

Ornomenna LS y een MOPOBBIX BOJaX OTJI@bHbIX CT 

Br B e ) paTurpaduyeckux 
rOPH30HTOB ocafKoB HM B Bote Kacnux, 10 HalIMM npuMepHbIM Hoscue- 
TaM, lipHBeleHbl B Tab. 3. M3 Tab. 3 BUu_HO, uTOB ApeBHHX (ApeBHeyeTBep- 
THUHBIX H_ allliiepOHCKHX) ( TaOanuna 3 
WOPOBHIX BOJaxX OTHOCHTEIb-  Ornomenna epi 4 ae, B TIOpOBbIX Bofax ueTBep- 
Hoe coflepxaHHe 6poma Bree SF 
OOJIbIUe, YEM B BOJe OKeaHa 
uw Kacnua. Uro xkacaercs 


THUHBIX HW MVIMOWCHOBbIX OTJIORKeHHH KacnHitckoro Mops 
H B ero Boge 


CTPOHUHA, TO STOT 3JICEMeEHT 
CHJIbHO OOorauleH B BOse Bona ~ = = 
Kacnus U B MOpoBbIx Bowax 
MO CpaBHeHHIO C BOOM OKe- =~ 
aHa, lpHueM HavOoulbliia7 
Bex E 6 Boga oKeaHa 299 1500 | 4130 
OHWeHTpaluA HaOJI0- » Kacnuiickoro mops 535 115° 14260 
qaeTCH B MOpOBbIX BOJlax Uopoppie BObI HOBOKACMHHCKHX 
YCTBEPTHYHBIX  OTJIOXKeHUIt OTMODKEH Hilt 324 73 | 900 
KacnuulicKkoro 6accelina. [lopospie BOJIbI ApeBHeyeTBeEpTHY- 
Ne ER Oe ee ee HbIX OTJIOXKeCHHH 166 100 | 3600 
yKa Tloposbie Bogbl aritiepoHcKHx 
HbIX PaCCe€AHHbIX 9JIEMCHTOB OTJOXHKCHHH 190 300 | 14000 


cOJepxKaTCA B MOPOBBIX BO- 
aX B MeHbIUMX  KOJIMYeCTBAaX, YeM OpoOM H CTPOHUMH. 

IIpumMepuHble moycuerbl MoKa3bIBalOT, YTO HaKOMIeHHe KPeMHUA H OCOOeHHO 
aJIIOMHHUA UW 6opa B MOPOBHIX BOMaX MO CpaBHeHHlo c BOAO Kacnulickoro Mopa 
MPOUCXOJMT B HOBOKaCNMHCKHX OCaNKaX; B Ooee TpeBHHX MOPOBbIX BOax ITHX 
XIEMCHTOB MeHbIIe; BepOATHO, aJIOMHHHM W KPeMHHH BbIlalaloT M3 pacTBopa 
pH OOpa3s0BaHHH AYTHTeHHbIX aJIIOMOCHJIMNKATOB. 

Tlopeqenne KE MeC3a,MapraHia 4 THTAHA UMMeeT OOMMe YepTH: 
3TH 2JIEMEHTHI COMepKAaTCH B OOMbINEM KOJIMYeCTBE B MOPOBbIX BOflax 10 CpaBHe- 
HHIO C BOOM Kacnuiickoro Mops. BeposxTuo, wele30 HM MapraHell NepexoAatT 
B PpacTBOP IIpH KaTHOHHOM OOMeHe, Kak YNOMHHAJIOCH BBILIIC. 

Mejb ABIAeTCA XapaKTePHbIM PaCCe€HHHbIM JJIEMCHTOM B_ IIPHPONHbIX 
polax. B Boge Kacnulickoro Mopa HM B MOpOBbIX BOflaxX OCaKOB MpOHCxo- 
IT 3HAUHTebHOe OGorallleHue STHM METAJIJIOM 10 CpaBHeHHIO C BOOM OKeaHa. 

Moau6 eu yeraHosien B Bose Kactia H B 8HAYHTe/bHO OOJIbIICM KOJIH- 
JECTBE B MOPOBbIX BOJaX HOBOKACHMICKUX OTOReHH. BepoaTHo, ero MpucyT- 
STBHE CBA3QHO C rpsxA3eBbIMM ByKaHaMu AnmlepoHcKoro MoJyocTpoBa, B Bosax 
KOTOPbIX OH TaK?Ke YCTaHOBJIeH. 


Jla6opaTopua rugporeodoruyeckux mpoOsem TlocrymHuo 
um. ®. IJ. Capapenckoro 24 II 1958 
Axkayemuu HayK CCCP 


LLUTHUPOBAHHAS JIATEPATYPA 


1y]. A. Kpwxos, H.A. Komaposa, COopH. J0K.. 6 MexyHap. KoHrp. 
1ouBoBeyon. Xumua mous, 1956, crp. 1449—169. 2 M. A. PatTeecs, ig DUK Te Ab- 
1ukoB, JIAH, 109, Ne 1 (1956). ? WM. H. Corcoes, Tp. Mscr. oxeanon. AH CCCP, 
mo sy. B.. Tareesa, M, May, Ttuxomuposa,. AH, 112, NW 3 (4957). 
-B. Kullenberg Swensk. Hydrob. Komm. Skr., s. 3, 1, 1947. 
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Jloxaxann Akagwemuu HayrK CCCP 
1958. Tom 121, Ne 6 


XHMHYECKAS TEXHOJIOFH A | 


MW. WH. KATAHPOPOJCKHH nu B. A. BJIHHOB i 


NoJJIYYEHHE CBEPXTOHKOFO MJIEHOUHOrO CTEKJIA 
MW OBJIACTH EFO NPHMEHEHHS 


(IIpedcmaeaeno akademukom H. IT, Bapduaem 24 IV 1958) 


3a mocueqHee BPeMA B MHTepaType MOABHJIHCh JAHHBIe O MOJYYeHHH CBepX- | 
TOHKOYPO IWIeHOUHOrO creksia. CruBesic B 1946 r. (*) mpeqowKu MeTOR NOTyYeHUA | 
yeuyiuatoro crekaa. Inenku cTekla OH MOsyuas BbITATHBaHHeM PacCIiaBJIeH- | 
HOFO CTeKIa CKBO3b IeIb WMpHHoH 4 MM x QuHHOK 100 mm. Ha o60ux KonUax 
UI@Ib 34KAHYHBaeTCA KPYFJIbIMH OTBEPCTHAMH JHameTpomM Jo 10 MM. Creksio0 
BbITATHBaIH Yepe3 TaHTeleoOpa3sHy!o LUleIb, Kak TlepenmouHy, MOABeLIeHHYIO 
MexKIy JByMa mpyrbamn. Tlocie oxaxKeHuaA cTeKa MPyTbA yLasAJIMCb pH | 
MOMOWM pesaHHA. OITOT MeTOA He aeT BO3MOXHOCTH MOJIYYHTb HenMmpepbiB- 
Hy!0 cTeKIAHHyIO meHky. B 1949 r. Cnelirepom u Cuoy (°) Obl B3AT NaTeHT 
Ha H3PrOTOBJIeHHe CBePXTOHKOFO CTeKJIa MeTOJOM PpacCMJIIOULMBaHHA CTeKJIAH- 
HOrO TOHKOCTeHHOrO IMIHHApa, MPH Mpoxo*weHHn ero MeKAY BasluKaMH. 
B pa6ote (*) coo6ilatocb o nomyyeHHH rHOKOH Hempe- 
PbIBHOH JICHTbI CTeKIa WHpHHOH oT 6,4 go 150 mM, 
paBHoMepHow TomuMHOH or 500 go 15 » u3 cTreKma 
cocraBa KopHuur Ne 8871, o6aaloulero cpaBHHTe/IbHO 
XOPOWIHMH 9QJIEKTPOPH3H4eCKHMH CBOHCTBaMH, OHaKO 
HH cmoco6a MoyYeHHA, HH COcTaBa cTeKIa He MpHBO- 
J\MIOCb. 

TlomyueHuble MI€HKH CTeKJIa PCKOMeHyeTCA HCHOVJIb- 
3O0BaTb JIA MONYYCHHA HCKYCCTBeHHOH CJIIOUbI, KOHJeH- 
CaTOPOB, MOKPOBHbIX CTeCKOJ HW Apyrux Wesel. 

Ha Kacegape TexHomoruu crekia MockoseKoro xH- 
MHKO-TexHOJIOrHyeckoro HHCcTHTyTa uM. JI. VM. Mengese- | 
eBa, HauHHad c 1955 ©r., HaMH ObIIM HauaTbI MOHCKOBBIe. 
padoTbl MO OpraHH3allNH HeMpepbIBHOrO MPOH3BOJCTBA. | 
CBePXTOHKHX CTeKJIAHHbIX TJICHOK B BHe OecKOHeEUHO! | 
JeHTbl. BuHayae OblIH OMpOGOBaHbl MeTONbI, ONMCaH-| 
HbIe B JIHTepaType. ! 

Js MOyYeHHA CBePXTOHKOFO MieHOUHOrO cTeKsIa 
HaMH Obl BbIOPaH MeTOX BHITATHBAHHA paciwaBseHHOH 
Puc. 1. Cxema npou3s- CTCKJIOMaCCbl BEPTHKaJIbHO BHH3, MOJIYYHBIUMH wWHpo- 
EOKCTBA CBEPXTOHKOrO KOE PaCIPOCTPaHeHHE B MPOH3BOACTBe CTeKJIAHHOLFO BO- 
yee eae po ee sokHa. B kKepamnyeckylO HH TaTHHOBy!O JIOqOUKY, 
nuroppre crepxun, 3 —  HOMeLMeHHY!0 B S/IeKTponeyb, 3arpyKasica CTeKIAHHDIi 
GoprogepxKatenn, 4— OOH, KOTOPbIM NaBWICA NpH Temnepatype 1200—1350° 
Web, 5—saentacreka (pyc. 1). B He JOMOUKH MMeNacb UWleb WMpHHO 4—5 mM | 

uw AHHOK 100—150 mm. Iluranve mewn creksom mpons3- 
BOAHIOCb Yepes BePTHKAJIbHbIM KaHaJl, MpOXOAUWMH yepes CBO mneuH. 
YpoOBeHb cTekOMacchl B JIOMOUKe NOWLepr%kuBasIcA 3a CueT HeNpPepbIBHO!t 
3arpy3KH CTCKAHHBIX WapHKOB. CrekoMacca MO jaBIeHHeM co6cTBeH- 
Horo Beca BbITeKaeT H3 JIOJOUKH CKBO3b IleIb B BHJe JIeHTbI, KOoTOpad 
HaMaTblBaeTcnx Ha OapaOaH C Pa3IMYHOH CKOPOCTbIO, B 3ABHCHMOCTH OT 3aaHHolt 
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TOJIUIMHbI. asa IIpe€OTBp auleHun CY*KCHUA JICHTbI HAMH UCMOJIL30BaHCb Kepa- 


MMYeCKHe OOpTOepxaTeIH: cTeKIO MpWIuMao K KepamMuyecKOMy OopTHKy Hu 
YAEpKUBAO EHTY CTeKIa OT CYKEHHA MO Mepe ee BEITATHBAHHA U3 ULE. 

Toukas, ruOKax Henpepbipuaa sentra crema Oita NOJIyueHa WHPHHOHK OT 2 
o 100 MM, AmMHOH B HeECKObKO WecaTKOB MeTPOB KH PaBHOMepHOH TOJMMHOH 
oT 5 0 50. Taxue Pa3MepbI HaM Obl HEOOXONMMBI JIA WasbuelumMx 9Kcnepu- 
MeCHTAaJIbHbIX pador. He ucKstouaerca BO3MOXKHOCTH NOJYYCHHA JICHTHI H Wpyrux 
pasmepos. ai MOKOCTL JICHTHI Ompelemaerca ee CBEPXTOHKOCTBIO. OeKTpodu3u- 
MECKHE CBOHCTBA JICHTHI CTeKJIa Te *Ke CaMbIe, YTO U CBOlicTBa CTeKsIa, H3 KOTOPO- 
rO OHa H3roTOBeHa. 

Bombiloe 3Hayenne mp BEITArHBaHUU CBepXTOHKOFO TJICHOUHOTO CTeKJa 
MMeeT COCTAaB CTeKIa, CreKsIa JOJMKHbI O6NalaTb OTAMUHIMM TeEXHOMOPHUeCKHMU 
MW SeKTPOPusuyeCKHMH CBOlicTBaMH. TexHosoruueckue YCJIOBHA OJ2KHbI O6ec- 
NeuTb HEOOXOAMMbIe NapaMerphl 114 (POPMOBKH JICHTHI, a SeKTPOUsHyecKHe — 
CBOHCTBA, OOA3ATEIbHBIC MIA MM9IeKTPHKOB. 

CBepXTOHKHe IWICHKM ObIIM MOMYUeHbI U3 CTeKWIa, COCTaBbI HU CBOLicTBa KOTO- 
PbIX IpHBOAATCA B Ta6. |. 


Taédmaunua 1 
CoctTaBbl U CBOLCTBa CTeKOu 


XumMuyeckuit cocTaB, Bec. % eS = a 

3 ss Z tg yrua 2 

oe ne rr MHIMeKTP. g 

eye iO B 1,0 5 : ee ee noTepb 2 

s 2 SiO, 20, | AlO, | PbO | K,O | NaO | TiO, | BaO Be QE x 

S men Ba > 
Bee Gs. 0 2031 3.5 | — 15,413 9 Pal 2 Mare |e eZoezomee | eo 
eee SMmeLe PG 7 | ag Sg oritag tl SONNE) /Tza9 Mag Ning 4O=eN 8S. Ob 
4 47 — 2 2g OA) hos) ) — 470 OI LOR a MO SASn 20 
37 32 — 2 ZY SN Bo Hy  S Ray 4) AGS) UO | SE Sothys} 


llonyueHHad MeHKa CTeKa ABIANIACh MOMYAPOAYKTOM JA MO YYeHHA HCKYC- 
CTBEHHOH CIO (bl —CJIO€BOTO CTEKA HW JIA MPOHSBOACTBA CTCKJIAHHbIX KOHJeCHCAa- 
TOPOB. 

IIpuH HSroTOBJeHHH HCKYCCTBEHHOM CHONbl HAMM OblWIO HCMOsIb30BaHO CBOH- 
CTBO IIPHJIMMaHUA MaCTHHOK, CJIOXKEHHBIX BMeCTe. CTeCKJIAHHBI€ MVICHKH TOJLMHOH 
oT 5 Zo 10 coOupamu B Maker ONpedeNeHHOM TOLD! HU YBIaKAAM STOT Waker. 
B aaxHOH, 91aCTHYHOL W1aCTHHKEMOXKHOMpHAaTh sHOOy10 Popmy. Korya m1acrHu- 
Ka MOCOXHET, Ona BCe emule Jebopmupyerca. Jaa npuanua elt KOHeUHOH POpMBI 
e€€ BbICYINMBasIH B CYUIMJIbHOM IuKady mpu Temnepatype 80°. J]1a GombuleH Mmpou- 
HOCTH IIPHMeHAIH HeGObUIOe WaBeHHe (nopsmKa 20 KI/cm”). Bompitee Tapue- 
HHe MOxKeT MpMBeCTH K paspylWleHuto MacTHHKH. CpaBHeHHe CBOUCTB HCKYCCT- 
BeHHOM CJIONbI, MOyueHHOM M3 creKo 3C-4u 3C-5H HaTypasbHOH CJTIOAbI, IPH- 
BeyeHoO B TAO. 2. 

Ta6amuna 2 


MckyccTBenHar Gates 
culloma AMO HEie 


Yq. oObemHOe COrIpoO- ; 
THBUIeHHe, OM-CM 1014—1015 140-14—{ 01 
Tanrenc yruia WdJ1eK- 
TPHUeCKHX MOTePb 


(npu uacrote 1 Mru)} 20-10-4—40.10~4 1-104 
Jl wanexTpwyeckas Ipo- . 
HUMAeCMOCTb 6—8 | 6 


Vi3mMeHaad CocTaBbl CTCKOJI, MOXKHO MOMYYNTbh HCKYCCTBEHHY!O CJIIORY ¢ 3apa- 
Hee 3alanubimn cBolicrBamMH. J[MaeKTpuueckylO MpOHHWLaeMOCTh MCKYCCTBeH- 
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HOU CJIObl MOXKHO TAKUM crOCcO6OM u3MeHATE OT 4 Yo 16. Ipumensas creksa| 
C BBICOKOM TeMMepaTypoH pasMATYeHHA, MOXKHO MOBBICHTb  TeMIepaTyPHY10» 
yCTOHYHBOCTb noJlyYaemMon CJIOJBI. 

Ilneuxy c TommHHok oT 20 Jo 50 » MbI UCNOb30BaJIH LIA H3SPOTOBJeCHHA cTeK- | 
JINHHbIX KOHJeHCaTOpOB. B HacToslee BPeCMA WIA U3TOTOBJIeCHHA KOHJeHCaTOpoB} 
HCHOIb3YeTCA KOHJeHCaTOpHaA cuoa — BecbMa JoporoH MaTepHas. Creks10+ 
KaK JM9JIEKTPHK KOHJeHCaTOpa B HACTOALMLee BPEMA IIPAKTHUECKH HE HCNONb3yer- 
cH. J\Ht M3POTOBJCHHA KOHCHCATOPOB MbI MPMMeHSJIM CTCKAHHYIO JIeHTY U3» 
crekia 3C-4, 3C-5, Ne 7, Ne 37. 3 crekaHHOH JIeHTbI COOMpPaJICA MaKeT, COCTOA- | 
WMH MOMepeMeHHO H3 WWaCTHHOK CTeKa HW MeHbIX OOKIAaLOK. CoOpaHHbili Ma- | 
KeT NOMelaica B Teub H HarpeBasica WO TemMepaTypbl Pa3MArYeHHA CTeKIa 
(500—600°). CreksIMHHbIe€ JIGHTbI IPH 9TOM MWIOTHO CMVIAaBJIAJIMCb C MEJHBIMH OO- 
KaKaMH WM OOpa3s0BbIBaJIM MOHOJIMTHBIM, CTEKIAHHbIM KOHeHcaTop. TexHouio- | 
rHY¥eCKHH Mpouecc HW3POTOBJICHHA CTCKJIAHHbIX KOHJCHCATOPOB 3HaYHTeJIbHO} 
Jlerue M€XAHH3HPOBaTb, YEM MPOH3BOACTBO CJIOAAHbIX KOHJCHCATOPOB. 

TlomyueHHble HAMM CT€KJISHHbI€E KOHJeHCAaTOPbl OOMaaloT PAJOM WeHHbIX | 
cBoHcTB. Onn: 1) uMelOT BbICOKY!O EMKOCTb Ha eJ,HHULy OObema, 2) BaarocToH-) 
KH, 3) TemlepatypocToliku, 4) HMeIOT XKeCTKO CKpenJIeHHble SIeKTpodb:. Mox-} 
HO IIOJIYUHTb CTCKJIAHHbI€ KOHJeHCAaTOPbI C 3aJ,aHHbIMH CBOHCTBaMH. | 


Iloctynuao 
23 1V 1958 


UWHTHMPOBAHHAH JIMTEPATYPA 


1J.M.Stevels, Glass Ind., 27, Ne 12 (1946). ? Pat. Ne 2457785, Glass. Ind. (30) 2 
(1949),4. 3Ba Ted: Ty o.m.p sion, | J~Anmy4Ceram. Soc., Ag.8:(1952). 
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Jlokxzaynn Akayemun Hayk CCCP 
1958. Tom 121, Ne 6 


TEOJIOVH ff 


Bb. A. AHJIPEEB 


CTPYKTYPHO-METAJIJIOTEHHYECK HE 30HbI 
WM FPABHTAUWMOHHBIE AHOMAJINU 


(ITpedcmaeneno axademuxom JI. H. Mep6akoevim 23 IV 1958) 


B 1946 r. C. C. Cumpuos (') Ja onucanue Tuxookeanckoro pyXHoro nosca & 
PbICIH JI B ero mpexesax Be CTPYKTYPHO-MeTaJJIOPeEHHYeCKHE 30HBI: 

1) BHeIUHIOIO — KOHTHHCHTAJIbHYIO, XapaKTepH3yIOULyOCA KHCJIBIM MarMa- 
THUCCKHM KOMIWI€CKCOM MH pa3BHTHeEM OJIOBAHHO-BOJb(paMoBOoro OpyAeHeHHA; 

2) BHYTPeHHIOIO — OKeaHHYeCK IO, XapakTepH3ylollyloca Gomee OCHOBHBIM 
MarMaTHYeCKHM KOMIWICKCOM HM pa3BHTHeM MeJHOrO OpyeHeHUA. 

Pasmmune sTHX 30H C. C. CMHpHOB CTaBHJI B CBA3b C OCOOCHHOCTAMH UX Try- 
OMHHOFO CTPOCHHA, HMCHHO CO 3HaYHTeIbHbIM YMCHbUICHHEM MOLIHOCTH BepX- 
HeTO CHaIMYeCKOFO CJIOA 3CEMHOH KOPbl IPH Mepexose OT KOHTHHEHTAa K OKeaHy. 

YMeHbUIeHHe MOM{HOCTH Oovlee JerKOrO CHamHyeCKOrO CJIOA Ha PpaHHle KOH- 
THHeEHTa H OKeaHa ABJIACTCA MPHYHHOM OUCHb Pe38KOIO H3MeCHeHHA XapakTepa 
rpaBHTalMOHHOrO MOA: Hal KOHTHHCHTOM OObIUHO HaGOaloTca OH3KHe K 
HYJIO HIM OTPHUaTeIbHble, a Hall OKCAHOM — BECbMa HHTCHCHBHBIe (COTHH MUUJI- 
mura) MOuO*KNTeIHbIe aHoMamuu Byre. OTo aer HalexKAY Ha BO3MOXKHOCTS 
NOATBEPK NEHA HU pasBUTHA yKa3aHHoH BHIle Hen C. C. CmnpHoBa myTeM uc- 
MOb30BaHHA Teodu3suyecKHX (rpaBHTaIHOHHbIX) WaHHbix. IlepBpim waromM Ha 
STOM MYTH JOJMKHO ABHTbCA YCTAHOBJIeCHHe XapakTepa PerHOHabHbIX paBuTa- 
IMOHHDIX AHOMAJIHM JIA pa3JIMUHbIX MeTAaJIJIOTeHHYeCKHX 30H B pekewax Kak 
TuxookeaHckoro pyAHoro Mosca, TaK MW ApyruX PyAHbIX NPOBHHIMH Me3s0-Kali- 
HOSOHCKOrO BOspacTa, B MpesemwaxX KOTOPbIX OCOOCeCHHO OTYETIHBO MPOABIAeTCH 
A 3OHAJIbHOCTh TEKTOHO-MarMaTHYeCKOCLO PeXUMA HW SOHAIbHOCTb PpaBUuTallHOH- 
yoro noma. IIpu arom WemecooOpa3sHo AIA XapaKTepHCTHKU THMa MeTaJWIOreHu- 
¥eECKHX 30H He OPPaHMUMBaTbeaA yYKasanHbiIMun C. C. CMHPHOBbIM JByMA 3/1eMeH- 
raMH, a IPMHATH mpesoweHHE B. K. Uatikopckum (7?) mepeyeHb MeTaJJIOB 10 
oTeMCHH MOBbIMeCHHA KHMCJIOTHOCTH HX POMOHAYAJIbHbIX M@rMaTHYeCKHX HCTOYU- 
HUKOB: XPOM, HHK@JIb, Melb, 80J10TO H CepeOpo, Ko4eaHHhle CBHHEl, — WHHK, 
OTYTh («MeSOKpaTOBoe» OpyeHeHne); CBHHEL — WMHK (KHJIbHbIe), MOJIMOLeH, 
30IbpaM, OsOBO («el{KOKpaTOBoe» OpyeHeHHe). 

Anasiu3 HMeIOULMXCA JaHHbIX PpaBHTaMMOHHbIX CbeMOK N0Ka3bIBaeT, YTO PAL 
MeTAJIOTCHHUeCKUX 30H C OPYAeCHeHHeM «Me3OKpaTOBOPOY THA LeHCTBUTEIbHO 
<apaKTePH3YeTCH MHTCHCHBHBIMH TOJIOYKUTEIbHBIMM aHOMalMAMH Byre, T. e. u 
JTHOCHTEIbHO MaJIOM MOLLHOCTbIO CHaJIMYeCKOFO CJIOA, HalpHMep: 

“1. BuyrpeHHaa MM BHeWHA OOaCTH TeCOCHHKJIMHAIM T'iaBHbIX AMOHCKUX 
ICTPOBOB, BbiereHHble IlneiepreHom (3) u XapakTepusyloulnecs SOJ10TO-Ce- 
JeOPAHLIM H MeHBIM OpyeHenvem. Ha rpaBuTalMoHHOH kapre Snonun (*) 
IM COOTBETCTBYIOT 3OHbI MOJOKUTEISHBIX aHOMauH Byre[ yBemuMBalouxcsa 
10 BenMUNHE B cropoHy AmoncKoro Mops u Tuxorc okeaHa Mu NocTHraioumx 
3 MpHOpexkuolt 30He 100—190 ura. 

2. O. Spa (Mnmonesua) C ero MeCTOPOARACHHAMH MEH, 30/l0Ta, PTYTH (5) 
(APAKTeEPUSYeTCH MOMOXKUTEMLHDIMH AHOMAJIHAMH Byre, HHTCHCHBHOCTb KOTO- 
ybIX Ha TloGepexbe MugquiicKoro oKeana ocruraet 100 Mrut (°). 

3. O. Ky6a (Bect-Mnaua) c ero MecTopoxkeHHAMM XPOMHTOB H Men (’) 
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XapakTepH3yeTcaA MOMOXKUTEIbHBIMM aHOMaluAMU Byre, HHTeHCHBHOCTb KOTO 
bIX Ha 10FO-BOCTOUHOM MOGepexkebe Nocruraer +-160 ura (°). 

4. O. Kunp (Cpequ3emnomopckax reocHHKJIMHadb) C ero OoraTbIMH MeHbIMI 
MecTOpOXKACHUAMH (*) pactOsO%KeH B OOWMPHOM OOMACTH BbICOKUX MOJOMKHTCMB: 
HbIX aHOMaui Byre, 3aHMMalolleli BclO BOCTOUHYO YacTbh CpeqH3emMHoro MOps. 
Ha TeppuTopuu ocrpoBa aHoMasuuM LocTHratoT m0 MATeHcuBHOCTH 100—150mra(’) 

C [pyro cropoubl, pA MeTasWOreHHyecKHX 30H C OPyeHeHHeM «1eHKOKpa: 
TOBOFO» THA OKA3bIBaeTCH CBASAHHbIM C 30HAMH OTHOCHTeCJIbHO MOHHKCHHBIX — 
6M3KUX K HYJIO WIM OTPHWaTeIbHbIX aHOMaHH Byre, T. €. Xapakrepusyercs 
OTHOCHTEJIbHO OOJbUIOH MOLULHOCTbIO CHaJIMYeCKOrO COA, HaNpPHMep: 

1) CpequnHaa 30Ha reOCHHKJIMHAJIM PlaBHbIX AMOHCKMX OCTPOBOB, BbIJleJIeH- 
Hast Ulnetineprenom (3), pacnomoxKeHHad M@KLY yKa3aHHbIMH BbIINe BHeLIHEH F 
BHYTPeHHeH 30HAMM HM XapakTepH3ylOulaAcA MHTPY3HAMM TPpaHHTOUAOB UM CBA: 
3aHHbIMH C HAMM HeOOJIbINMMH OJIOBAHHO-BOJIb(PAMOBbIMH MeCTOPO*KAeCHHAMA. 
Ha rpaBuTaluoHHoH KapTe eH COOTBeETCTBYeT OONAaCTh OJIM3HX K HYJIO WIM OTPH- 
WaTebHblx (4o —7O mru) anomanuu Byre (*). 

2) Pationbl KpYyMHeHIMX OJOBAHHO-BOJIbcppaMOBbIX MecCTOPOXeHHH t0Fo- 
Bocrounoro Kuraa — IOxupiit Lsancu u l[Oxkunaa XyHanb (1°) TaroreT Kk 06- 
actu, XapakTepH3yr1ollelica pa3sBHTHeM OTPUWaTeILHbIX aHOMaHH Byre, Jo- 
CTHPAalOllUX, CY AA MO MMEIONLMMCH 3,eCcb peKMM MaATHMKOBBIM ITyHKTaM, HHTeH- 
cuBHocTu mopayKa —100 mra (**). 

3) Kpynueliimme oo0BopyiHble MecTropoxyenua BowMBun paciovloxKeHb: 
B palione Llenrpambuprx Kopaumbep (*), XapakTepH3yloleMcsa HHTCHCHBHBIME 
OTpuIaTeIbHbIMH (40 —200 mra) aHomamuamu Byre (”). | 

4) B CILIA pattonbl BecbMa KpynHbIxX MecTopoxyeHHh Kaatmakc (MomMOJeH | 
u Bayaep (BombdpaM) Take pacnouiox*Keubl B WeHTpambHok yactu Kopyusmbep 
(7) Ww TakxKe XapakTepM3ylOTCH HHTCHCMBHBIMH. OTPHMaTeJIbHBIMH (HAE 
—200 mr) anomanuamu Byre (1). 

IlpuBeeHHble IpHMepb! MOKa3bIBalOT, YTO HMeIOWMeCH TaHHble PpaBuTallHoH- 
HbIX CbeMOK MOJITBeEpKAaloT BEICKasaHHy!O C. C, CMMpHOBBIM Helo O TOM, UTX 
pa3MuHe XapakTepa SHOreHHOH MHHepasin3allHH BO BHeWIHeH HM BHYTPeHHe! 
30Hax THxookeaHCKOro PYAHOFO NOACA CTOMT B CBA3H C pa3JIHUHOH MOLJHOCTb 
cuamMueckoro cIOA 3EMHOM KopHl. Ilepexoy oT BHELIHeH 30HbI K BHYTPeCHHel Xa- 
PakTepu3yeTCA YBeEHYCHHeEM HHTCHCHBHOCTH PerHOHAabHOrO TpaBHTallMOHHOre 
nmomwa Ha 100—200 mra u Oonee u, CIeEOBaTeIbHO, BCera MOKeT OBITS nica 
0 JAHHBIM PpaBHTalMOHHOH CbeMKH. ITO MOXKET, MO-BHAMMOMY, MMeTb IpakTH- 
yeckoe 3HayeHMe Ad MeTasJoreHuueckoro palionHpoBanua TuxookeaHcKora 
mosica WH Apyrux pyAHbIxX OOacTeH Mes80-KaHHOSOHCKOrO BO3PacTa, MOCKOMbKY, 
Kak 9TO HariAHO BUHO XOTH Ob! Ha MpuMepe SMOHCKO reocMHKJMHAaIM, Ppa- 
Hula MeTaJJIOTeHHYeCKNX 30H He CBASAHA HEMOCPeACTBEHHO C GeperoBol sMHMeL. 
M UMeeT B HEKOTOPBIX CJIyGaAX COMKHYIO KOHurypaluto. He ucKsouena BO3- 
MO?KHOCTH, YTO B NOMOOHBIX CIYYaAX MCNONb3OBAHNe PpaBHTAaWMOHHbIX JaHHBIX,| 
a Tak?Ke MlyOMHHOFO CeHCMMYeCKOrO 3OHAMPOBaHHA B KOMIMJIeKCe reowOrHyecKHX, 
HCCJI€OBAHHH MOTO Obl CHOCCOCTBOBAaTb KaK YTOUHEHHIO PpaHUll y2Ke H3BECTHEIX, 
TaK H OOHAPYKCHHIO HOBBIX MeTAJWJIOTCEHHYECKHX 30H. 


JleHuurpaycKHl TOpHbIt HHCTHTYT Iocrynusto 
um. I. B. [Imexanosa Wi IA958 


UMTHPOBAHHAS JIATEPATYPA 


1C. C. Cmupsos, Hsp. AH CCCP, cep. reom, No 2 (1946): 2B. K. Vafxos- 
CKHH, Cop. reom., cOopH. 50 (1956). 3H. Schneiderh6éhn, Lehrbuch der Erzla- 
gerstattenkunde, 1941. 4Ch. Tsubai, A.Jitsukawa, H. Tajima, Proc. Japan 
Acad., 29, NeNe 6, 7, 9, 10 (1953). * E. UW. Mapxosa, E. B. Opwaosa, Munepanp- 
Hble pecypcb! Mugouesmu, Manaim u Tannanga, 1956. § P.Lejey, C. R., 200, Ne 8 
(1935). 7 A. M. Batman, [IpomptuinenHpie munepampubie MecTopoxjenua, VI, 1949. 
SL. Schur bet L, Wong ely aBulle-Geol. Soe, Am., -68,.Ne4 GIS ee Wh. 1D a 
Bruyn, Geophys. Prosp., 3, Ne 1 (1955). 3® Xyan Bouuus, Ocnopupie UePTbI TeK- 
TOoHMYecKOrO crpoeHMa. Kytaa, VJ, 1952. 4" Px Lejey, Change HuneOn) cam 
206, Ne 10 (1938). 2 E. H. Jltocrmx, W3as. AH CCCP, cep. reous., 5 (1954),| 
%L. Logue, Oil and Gas J., 52, Ne 50 (1954). | 
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PEOJOPH A 


10. M. BACHJIbEB, A. A. 3BATEJIBCKHH u C. J, NOArOPBYHCKHH 


YEJIKAPCKHH COJIAHOM MACCHB B CEBEPHOM 
MPUK ACTIN 


(ITpedcmaeneno axademuxom C. H. Muponossim 26 1V 1958) 


Ye u32aBHa BHUMaHHe MHOFOYMCeHHBIX UCcMeLOBaTeeli MpUBeKaNH 

K ceOe KPylHble COMHbIe MACCHBbI, BCTpeyatouveca B IIpuKacnulickoli Bnaqune. 
OcoOblli HHTepec K HHM BbI3BaH HE TOJIbKO HX THraHTCKHMH pa3MepaMH, KOTO- 
PbIMH OHH Pe3KO BbIeAIOTCA Cpe COTeH OOBIMHBIX COAHOKYMOJBHBIX CTPYK- 
Typ, HO H CBA3AHHbIM C HHMM CBOeCOOPa3HbIM KOMIICKCOM MOJIe3HbIX HCKOMae- 
MBIX. K aHcJly TaKMX MaCCHBOB OTHOCATCA Muyepcxuni, Backyuyakckuit, Qu1bTOH- 
cKHH HW Jpyrue. 
_K HactTosulemy BpeMeHH BCe NMepeuncJIeHHble CTPYKTYPbI B 3HAYHTeTbHOL 
cTeNMeHH pa3s0ypeHbI H JOBOMbHO XOpollo u3yyueubl. JImumb ofuH UenKkapcKuli co- 
JIMHOH MACCHB, OTKPbITbIM TpaBAMeTPHYeCKUMH CbeMKaMH elle B 1932 r., Jo cux 
mop OcTaBaJicA HeHCCuIeAOBaHHbIM. 

TombKo c 1952 r. HauHHaeTcA MaHOMepHoe u3y4yeHHe UenKapcKoro cous- 
HOrO MaccHBa. Syecb ObIIM MpOBeeHbI MOHCKOBO-CbeMOUHbIE HU CelicCMHYeCKHe 
paOoTH, ObIIM BbINOJIHCHbI 3HAYHTCIbHbIE OOBEMbI KapTHPOBOUHOTO OypeHus. 
B pe3ybTaTe STHX HCCIeEOBaHHM No.yyeH HOBbIM OOWIMPHbIM MaTepHad, m03- 
BOJIAIOUMH BbINCHHTb OCHOBHbIe YepTbI reoorMyeckoro crpoeHusa UemkapcKoro 
COIMHOTO MaccHBa. 

Uenkapcku comaHOH MaccHB pacnojaraercx B 85 KM 10ro-BocTOUHee 
r. YpasbcKa. B pembede sToMy MaccuBy cooTBetcTByer ropa CacaH, 4ueTKO BO3- 
BbINAIOMAaAcA Ha OKpyxXatoule paBHMHOH K tory oT o3. UesKap. 4 paBuner- 
PHUCCKHMH CbEMKAaMH 3JeCb OTMEYAETCA HCKJIOUNTEIbHO HHTCHCHBHBIM OOWIMp- 
HbIi MHHUMYM CHJIbI TAXKeCTH, paBHoro KoTopomy B IIpukacnuu HeT HH OLHOFO 
MAHUMYMa. 

Tleppoe, uro o6paijaeT Ha ceOA BHAMaHKe mpH usyyeHun UerKapcKoro coms- 
HOrO MaccCHBa,— 9TO HCKJIIOUNTEIbHO OOJIbUIHe PaSMePbI HA3BAHHOM CTPYKTYDPHI. 
omalb, 3aHuMaeMasl STUM COJAHBIM rHraHToM, mpespiuiaer 4600 KM’. \inna 
ero Gombute 80 KM, 1uupuHa paBHa 60 xm. J[pyrumu cnoBamu, UenKapcKuli co- 
AHO MaccuB B 80—100 pa3 Sombie HOPMAJIbHOFO COJIAHOO KyNONa, THNMYHOrO 
qua IIpukacnniickol comaHOKYNOJbHOK o6macTH. ; : 

Ampo UenkapcKoro MaccuBa C/102%KeHO MOLHOH COJeHOCHOH ToOuMeH KYHLYD- 
eKoro Bo3pacTa. 3yecb mpexke Bcero OOHapy2KuBaeTcA OeHO-Trosy6as, 
KeNTOBATaA WIM CBeTIO-Cepat KaMeHHas comb. Coulb M60 MaccuBHasx, J1H60 
epellHe- H KpymHoKpuctamamueckan. MecTamn Co.1b 3arpasHeHa MeCKOM WIM TIM 
HUCTbIM MaTepHasioM, MeCTaMH B COJIM BCTPeYalOTCA MPOCJIOM AHTMAPHTOB. Oc- 
4OBHaA Macca COJAHOrO Apa mpescTaBleHa raiMTOM. OHakO B co/leHocHOli 
rOuIULe JOBOJIbBHO UaCTO BCTPeYaIOTCA MPOCOM MU JHH3bI PO3OBOTO C OPaHXKeBbI- 
MM IIATHAMH CHJIBBHHHTA. : ; : 

ComaHoe Apo Ha CBOse NOKPBITO KAMCHHOHM MMISATIOM, OTJIMYAIOILeHCA 3Ha- 
JUTebHOM MoutHOcTHIO. MoniHocTh KaMeHHOM UWWIAMbI H3MepAeCTCA 3eCb 100— 
150 M, a mecramu jocruraer axe 200 M. O6paz0BaH K9MPOK OesbIMH H CBeTJIO- 
SepbIMH PHICaMH, TouyOOBaTbIM aHTHAPHTOM H TeMHO-CepbIMH TIMHaMH. V13- 
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peAKa BCTpeyaloTca JIMH3bI U3BECTHAKOB WH JOJIOMHTOB. Bes ata Toa B 3HadHi 
TCIbHOM CTeMeHH NepeMsATa, a MeCTaMH IIpeBpalijeHa B OpeKuHio. | 

TlopepxHoctb KaMeHHOM UWIATbl He SIBJIAeTCH POBHOH. Ona cocTOoHT Hg 
eoro pala Nenpeccuii u BEicrynoB. IIpuyem amnvivtTyqa peibeda comAHOrO Apes 
BECbMa 3HAUMTCIbHaA: TMOIOXKUTeMbHbIC COPMbI BOSBbIWAIOTCA Ha MHHUaMy 
enpecculi ua 30—40 M, a B OTJ@NbHBIX MecTax Jake Ha 75—80 M. 

Hekoropble u3 Jlempeccnit uacTo BbINOJIHeHbI KpacHOBaTO-OypbIMH, 4acTC 
He€CuaHHCTbIMH, H3BECTKOBHCTbIMH TIMHaMH, CpeAH KOTOPbIX BCTpeuaioTca Ipor 
cou u3BecTHaka. Ha ocHOBaHHH H3yYeHUA M3Bs1eYeHHOrO H3 STOH CepHH KOM- 
IleKCa CHOP H MbLIbIbI BOSPAcT e€ ONpeMeIAeTCA KaK BePpXHelepMCKMH — TpHa- 
COBbIH. 

B cBoXOBOM 4acTH COJIMHOFO MaCCHBa HeMOCpeACTBeEHHO Ha K3NpOKe WIM Ha 
TlepMo-Tpuace, Fe OH COXPaHHJICA OT Pa3MbIBa, C PE3KUM HECOTaCHeM 3aleraer 
cpequaa ropa. [peycrapiena Ona CepbIMH HM 3eJIEHOBAaTO-CepbIMH NeCuaHHCTbIMH 
TVIMHaMH, M@JIKO3ePpHHCTbIMH KBapleBO-rviayYKOHHMTOBbIMH TJIMHMCTbIMH MeCKaMi 
W aleBpouutamn. Momocrb cpeqHelopcKoro KoMIWekca Ha CBOJe MaccHBa Kpalt- 
He HenocTosHHa. Ona u3smMeHsetTca B mpegemax oT 0 no 180 m. Han6ombuert 
MOLLHOCTH CpeqHAA lOpa AOcTuraeT TAM, Fe OHA BHINOIHAeT NeMpeccuu CoAHOTG 
oma. Ha BbicrymaX MOULHOCTb 3aMeTHO COKpalllaeTca, a MeECTaMH CpeHAA ropa 
BOOGIE OTCYTCTBYET, H HeMOCpeACTBCHHO Ha K9NpOKe 3aseraioT BepXHeMMHOLe- 
HOBbI€ OTJIOXKeCHHA. | 

Ha kpbluIbaAX COMAHOTO MaCCHBa MOLIHOCTh CpedHeH IOpbl yBeMUMBaeTC 
WM MOABJIAIOTCA OTJIOXRKCHUA MeOBOH cucTeMbI. Bo3MO2%xKHO, YTO Ha aJIbHHX 
Han6ouee MOrpyXeHHbIX KPbWIbAX NOABIAIOTCA TakKXKe OTOMKCHHA HMMKHEH IOP 
M Maseorena. 
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Puc 1. Cxemarnueckult reonornueckuit paspes UenkapcKoro comsHoro MaccHBa 

(10 JaHHbIM ceHCMHKH M KapTupoBoyHoro Oypexua). /— comeHocHad Toma KyH- 

rypa, 2 — KaMeHHas Wana (Kapok), 3 — BepxHAA MepMb — Tpnac, 4 — nux- 

HAS lopa, Mew CpeqHAA 1opa, 6 — BepxuHasd wopa, 7 — HHKHMM Mes, 8 — Bepx- 
HHH Mew, 9 — BepXHHM MIMOleH — YeTBePTHUHBIe OTOKeHUA 


TlocneqHHM 9SJIEMCHTOM Ppa3pe3a ABJIAIOTCH pbIXIbIe MeCUaHO-rIMHUCTHIE 
OcalKH BepXHero NAMOLeHa H YeTBepTHYHOH cuctembt. IlmolenoBo-yerBepTH4- 
HbIlf MOKPOB C Pe3KMM HeCOraCHeM MepeKPbIBaeT OTMOXEHNA CaMOrO pa3sIH4U- 
HOO BOspacTa: MeCTaMM OH 3aseraeT HeMOCcpeACTBeHHO Ha KYHType uM Ha cpel- 
Heli lope, a Ha KPbIbAX COJAHOFO MaCCHBa — Ha OTJIOXKCHHAX BePXHell IOPHI HH 
meva. 

O6ulee mpecTaBmenve O TeEKTOHNYeCKOM cTpoenuu UemkapcKoro comsHoro 
MaCCHBa aeT reolOrMyecKH Mpopuib, H306paxKewublli Ha puc. 1. Stor npopuas 
MOCTPOeH Ha OCHOBaHUM aHaH3a PeoUsH4ecKNX MaTepHasOB, T1aBHbIM OOpa- 
30M CeHCMUKU, C YYETOM pa3spe30B TeX CKBaXKHH, KOTOPHIe Ha CerodHA MpOOypeusl 
B CBOJOBOH YaCTH COJIAHOTO MACCHBa. 

Us sToro NpopuiA BUAHO, uTO UenkapcKul cousHOM MaccuB HMeeT OOMIMp- 
HBIH TWJIOCKMHM CBO, WIMpHHa KOTOPOrO B cpeqHeM paBua 30—40 xm. Tlopepxuocrs 
CBowa HepOBHad, OHA H3pe3aHa OOJIbIIMM 4HCNOM empeccHii uM BBICTYNOB. 
KpblJIba COJIHOPO MaCCHBa KPYTHIC, 3J€Cb COb ObICTPO MOrpyxaetca wa 3Ha- 
uNTeIbHY!IO ruiyOuHy. Ha cBoyze MOMHOCTh HaXcoueBoro MOKpoBa HeBeIHKA, 
paspes Pe3KO COKpalleHHbIM, M3 HEPO BbINalaeT pa TOPUSOHTOB, OObEM KOTOPBIX 
HEPeCAKO H3MePAeCTCH OTACIOM WIM Marke WenoH cucremoH. OT cola K KpbUIbAM 
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paspes Bce Oojlee HU Ooee BOCNOMHAETCH, MOLHOCTh HallcomeBoli CepHH pe3Kko 
Bospacraer. 

XapakTepHolt oco6eHHOcThIO Uenkapckoro cojmHoro MaccHBa ABIAeTCA 
HeriyOokoe SaJleraHHe COIMHOrO Apa. Ha toxkHoM Gepery o3epa Uenkap 6nn3 
moc. Cacali rumcoBo-anrnyputTopaa Touma K9pOKa BCKpblBaeTcaA MOM mepMo- 
TPpHAaCOM Ha TIYOHHE BCEePO JIMIIb HECKOJIbKUX METPOB H JaxKe BLIXOAUT Ha MOBepX- 
HocTb. Jjamee k 1Ory Ha 3HaUTeIbHOM Momamn, COOTBETCTBYIOINeH CBOLY comAa- 
HOPO MaCCHBa, K9IIPOK BCKPbIBaeTCA CKBa2KHHaMH H OTOMBaeTCA MO ceicmMorpaM- 
MaM B uHTepBae 100—200 m. HV Toubko Ha JasbHuX KPbWIbAX COJIMHOFO MaccH- 
Ba, Cy MO JaHHBbIM CeHCMHUECKUX HCCeEOBaHHM, KPOBMA COs ObICTpo Norpy- 
*KaeTca Ha rayOuny 1500—2000 m. He uckmoueno, uTo B HadcomeBolt TOME Ha 
CBOe H KPbWIbAX UenkapcKoro MaccuBa uMelorcs COpocoBble Hapyuienua. OnHa- 
KO HMCIOUMHCA B HaJIMYMH (hakTHYeCKHH MaTepHasl YBepeHHO ycTaHaBsINBaTb 
MX N10Ka He MO3BOHeT. 

Hsyuenne 4 COmocTaBseHHe pa3pe30B aeT BOSMOXKHOCTbh YCTAHOBUTb OCHOB- 
Hble YepTbl HCTOPHH Teosoruyeckoro pa3sBuTuA UenkapcKoro couAHOrO MaccH- 
Ba B Me30-Kalino30e. Han6omee XapakTepHolt OCOOeHHOCTbIO ABJIAIOTCA HCOXHO- 
KPaTHble MPOABJCHHA BOCXOAAWIUX TEKTOHMYECKHX JBIOKeHHH, OTIMUAIOUIUXCA, 
CcyAA no BbinaleHHlo W3 paspe3sa WebIX CTpaTurpapuyecKHX KOMIJICKCOB, 3Ha- 
UYMTeEMbHOH HHTCHCHBHOCTHIO HM OOOH MpoMoOMKUTeMbHOCTHIO. Tak, HaNpuMep, 
| ee aaa aOpasvei Ha cBOJe COJIAHOrO MaccHBa Oba YHUYTOXKeHAa TOMULA 
Tiepmu u Tpuaca. IIpuyem He uckI0¥eHa BO3MO2XKHOCTb, YTO B CpeyHeM TpHace 
OcafKoHakolieHHe BOCOMe HE MponcxoANno. CpeqHelopeKad Tpancrpeccua He 
OrpaHHuNach paspylieHHeM TOJIbKO BepXHelHt NepMH HM TpHaca, B pxje MeCcT 
OHA, HECOMHEHHO, pa3MbIBayia Tak?Ke OcayKu Kyurypa. Ilo aHanoruu c cocel- 
‘HuMM patounamn IIpuKacnulickol comAHOKYNOASHOH OOacTH MOXKHO Mpeno- 
maraTb HaJIM4He TAKUX Ke MPOMecCOB HECKOJIbKO MeHbIwWeH CHJIbI B HeOKOME, 
TypoHe, nmaneoreHe. MuoueH sBsIAeTCA BpeMeHeM KpynHelero mepepbiBa 
B OCaKOHaKOMJIeCHHH, a MJIHOWeH — BpeMeHeM HanOoulee rryO6oKOH adpa3uu. 
Ota aOpasua Obwia HacTObKO TiyOoKoH, uTo BepXHHH nmMoleH Ha OOWIMpHOH 
WOWalH OKa3sasicA 3amerarollluM HeMOCPeCTBEHHO Ha cpeqHel wpe HM JaxKe Ha 
Kynrype. CrezopaTeibuo, B TeYeHHe AHTeIbHOrO MepHoOsa, ocoOeHHO B Mpey- 
aKUarblIbCKOe BPeMA, CYINECTBOBaIM YCIOBUA AIA pa3MbIRa COMAHOrO AApa 
‘Uenkapcxoro comsHoro MaccuBa, AH OOpa3z0BaHHA Ha 3HAYHTeMbHOM MvIoMalu 
MOLIHOH KaMeCHHOM WWIAMbI MW JIA KOHUCHTPalluy B Heli SHAYUTEJIbHBIX KOJIMYCCTB 
‘TPYHOPaCTBOPHMBIX coulel. 

; MocxosckHi HepTAHOM HHCTHTYT Iloctynuso 
um. HW. M. Ty6xuna 21 IV 1958 
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Jloxrnagn Arkagemunu nayk CCCP 
1958. Tom 121, Ne 6 


B. H. KOPLLEHLUTEHH 


K BOMPOCY O PJIYBHHHOM TEOTEPMHYECKOM PE)KHME 
MPEAKABKA3baA 
(I]pedcmaeaexo axademuxom C. H. Muponoeoim 12 IV 1958) 


Jlo nocueqHero BpeMeHH BOMpOcbl ruryOHHHOrO TeoTepMHYeCKOrO perKUMée 
IIpeqkaBka3ba OCTaBaJIHCb COBeEPIIeCHHO HeH3YYCHHbIMH, MOCKOJIbKY MIPsAMbI 
reOTePMMYeCKUX 3aMepOB He MpoHsBosMocb. Mpbl uMeem B BUY ryOuHI, mpe? 
Bbilualoule 1,5—2 kM. OKcTpanosAWMA KPHBOH H3MeCHeHHA TeMIIepaTyPpbI He MOr- 
Jia Jlatb YBeEPeHHbIX Pe3YJIbTaTOB B CBA3H C 30HAJIbHBIM XapakTepoM reoTepMH- 
yeCKHX NapaMeTpoOB: reoTepMHYeCKa CTYMCHb B BEPTHKAIbHOM HW TOPH3OHTAJb> 
HOM HallpaBsIeHHAX KONeOeETCA B JOBOJIbHO 3HAYHTEJIbHBIX MpeeaxX — OT He? 
CKOJIbKHX MeTPOB JO HECKOJIbKUX JeCHTKOB MeTpoB Ha 1° C. Bor mouemy oco- 
Oyl0 IleHHOCTh MpekcTaBIAIOT MpAMble TeoTepMHYeCKHe 3aMepbI B TIyOOKK 
cKBaxkuuHax. IIpu stom He caleqyerT yycKaTb U3 BUHAY TO OOCTOATEILCTBO, YT 
HECMOTPA Ha WIMpokoe pa3sBuTue TviyOoKoro H cBepxrvlyOoKoro OypeHHA, 3aMe- 
pbl TeMMepaTyp MpOBOAATCA JOBOJIbHO peKO. | 

B aHHOM COOOMLeHHH MbI OCTAHOBHMCA Ha pe3YJbTaTaX 3aMepoB TemMepaTy 
B paye ckBaxuH I]peqkaBKa3bAa Ha rryOuHaX NopsAKa 2—3 KM, rye 3ac:puKcH+ 
POBaHbI OcoGO BbLICOKHe TeMMepaTYPbI, 3HAYHTebHO MpeBbiuatouHe 100°. B an 
Tepatype mo IIpeqKaBka3b10 93TH JaHHbI€ MOKA He OCBELIJeHEI. 

Sanaguoe IlpeqKkasKkas3be. Ha anTHKIHHaIbHOM NOJHATHI 
Bemukom, pacnojoxeHHomM B 20 KM_ ceBepo-3anaqHee BenopeyeucKor 
(cm. puc. 1), mpo6ypena ckBaxuna Ne P-5, ry6uHa KoTOpoH Nocruraer 2426 m. 
B 1957 r. ombiTHo-H3bIcKaTeabcKan nmaptuxt BHMMTA3 npouspena 3ameppi 
TemMiepaTypbl B mpolecce oTOopa IyOMHHbIX MmpoO BOAb Ha riyOuHe 2240 | 
pu 2TOM MaKCHMaJIbHbIM PTYTHbIM TepMoMeTp MoKa3am 125,5°. Oru 3amepHt, 
3-KpaTHO NOBTOPeHHble, MOKasaIH HAeHTHYHbIe pesysbtTaTE. Ilepeq 3amepom 
TeMMepaTypPbl CKBaKHHbI HAXOJMINCb B NOKOe B TeyeHHe 20 cyToK. Temmepatypa 
BOJIbI Ha YCTbe IPH CaMOH3IMBe CKBa*KHHbI (WaBIeHHe Ha YCTbe MPH 3aKpbITHY! 
3aBMKKH 6,7 atu) Wocruraer 93°. B crparurpadwyecKoM OTHOWIeHHM 3J/eCE: 
BCKPbITHI HWKHEMAJICOreHOBbIe OTOMKCHHA, MpPeCACTABCHHbIe MecuaHHKaMU XOpo-: 
mel mponnmaemoctn. Jle6ur camou31MBalouleh cs BOLbI C TeMNepaTypoli 93° nocTH- 
raet 275 m*/cyrKu. Bojbl oTAMYAaOTCA BBICOKOM HAaCbIIeHHOCTbIO yrweBojO- 
poAHbIMH ra3samMu OOWeH ympyrocTbio nopxyKa 120 ar. 

ILeutpaabuoe IIpeqkasKas3be (tabu. 1). To sTomy pationy nan6oub- 
WWMM HHTepec NPeACTAaBIAIOT Pe3yIbTATbI 3aMepOB 10 TpeM cKBaxKuHaM: Ne P-14 
Pacuesatckoro noquatTua uw NeNe P-14 mw P-15 Anekcana~poscKoro noxHATHA 
(puc. 1). 3necb, Hapay c 3amepaMu TemMMepaTyp MaKCHMaJIbHbIMM TepMoMeTpa- 
MH, HMeIOTCA JaHHbIe 3AMepOB 3/1eKTpoTepMOMeTpaMhH. OnbiT cpaBHeHHA PesyJIb- 
TaTOB 3aMePOB PTYTHbIMM HM 3JIEKTPOTEPMOMETPaMH CBUAeCTeEMbCTBYeT O TOM, UTO 
mepBble Ooee HaexKHI. JIuuIb B CyYae CXOKMECHUA Pe3YbTATOB MOXKHO MOMb- 
3O0BaTbCA JAHHbIMH 3aMEPOB 3JIEKTPOTepMOMeTpaMH (cM. Tad. 1). 

Bocrounoe [IpeqakaBkasbe. 3necb 3acpuKcnpoBaHbl HaHbouee 
BbICOKHe TeMMepaTypbl, H3BecTHbIe B IIpeqKaBKa3be. BarkueliliMMu CKBaxKHHAa- 
MH, B CMBICJI€ JOCTOBepHOCTH (pPakTHYeCKUX JaHHbIX, ABIAIOTCA CKBaXKHHBI 
Ne P-1 Uxanoscxoro nogquatua u NeNe P-5, P-10 u P-13 Mpacxoselicxoro non- 
HATHA. PesyJIbTaTbl 3aMepOB, MpPHBeeHHEIe B Ta6l. 2, CBUeETENbCTBYIOT O TOM, 
uro Ha ruryOuHax 2500 Mm Temneparypa yocruraer 137°. Crparurpaduyecku 
34eCb OXAPaKTePH3OBaHbl HM2KHEMAIICOreHOBbIe TEPPHeHOBbIe OCARKU MU BepXHe- 
MeJIOBbIC H3BeCTHAKH. Ene Ooee BLICOKaA TemMepaTypa ycTaHOBeHa B CKBa- 
xuHe Ne P-12 O3ex-Cyatckoro No,HATHA, Te, 10 LaHHbIM Tpecta «I‘posnedre- 
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Puc. 1. Cxema pacnonoxenua B IIpeqkapKasbe CKBaxKHH, B KOTOPBIX 3aPHKCHpoBaHa 
TemnepaTypa Hep, 3HauHTeTbHO mpeBpriuaroujaa 100° 


nasBelKa», Ha riyOuHe 3440 M 3/IeKTpOTePMOMETP NOKa3all 163,9°. K coxkaue- 
M10, OTCYTCTBYIOT CBeCHHA O AVIMTCAbHOCTH MPOCTaMBaHHA STOH CKBa-KHHEI. 
He mponspeyeHa TakKe MpOBepKa MOKaSaHHH , 9ICKTPOTepMOMeTpa PTYTHDIM, 
ITO HECKOJIbKO CHUKAeT WCHHOCTh Pe3YJIbTaTOB. CyleqyeT, ONHAKO, OTMETHTh, UTO 
IOULVYEHHbIE JAHHbIe BMOJIHE paBAONOLOOHH, ecu CyAMTb MO BeMUHHE TeoTep- 
MUUeCKOH CTYMeCHH B CKBaxKHHaX UkanoBcKoH CTPyKryPbl. 
Hexotoppbe o6muve BHBOA HE. II[puBesenuble JaHHble CBU ere 
“TBYIOT 0 CPaBHHT@JIbHO BbICOKHX TeMMepaTypax HEAP IIpeqkapka3ba Ha riyOn- 
jaX, BUOJIHeE JOCTYMHbIX pas0ypHBaHHto. B mpeyzenax SanayHoro u Bocrouxoro 
TpeakaBka3ba, Te OcakOYHbIH MOKPOB ocTuraer MOULHOCTH AK 55 KM, 
emiepatTypa Hep Ha 9THX rtyOHHAX, BEPOsITHO, He HWxKe 200°. B cBa3u C oTHM 
eyeT OOpaTHTbh BHUMAHHe Ha Pe3kHH KOHTPacT MexK Ly TeoTepMHYCCKHM PexkH- 
1oM [IpeqkaBKa3ba H mviaTspOpMeHHbIMH paHouaMH. Tax, B TaTapuu u Banrku- 
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Ta6auna 1 


Temnepatypa, °C 


a I'ny6una -———-____| ine an (DDEMaA HaxXonr, 
seca Pike 2 itu ca TeMI., Teo ME Ie Sree Jara 3amepa 
PacueBaTckoe P-14 1470 _— 11% 20 31 V 1954 r. 
AjekcaH{poB- 
ckoe P-14 1895 112 _ +) 14 XI 1956 r., 
AneKkcaHJ{poB- 
ckKoe P-15 1610 103 — +) | J8eI 4957 9s 


Tea.6 Jom inauee 


Temnepatypa, °C Bpema Ha- 
AUTHK UH aIbHOe Ne Payouna 2S OES 
nOo,HATHE cKBaxunpl | 34Mepa pTyTH. anekTpo- | CKBaK. B Hata samepa 
: TeMi., M TepM. TepM. mokoe, cy- 
TOK 
UxaopcKoe P-1 2263 — 130, 15 13) 0 to 5Gere 
UxaslopceKoe Pp-1 2353 NSW AO) —_— 5 12 X19 are 
[packoselickoe P-5 2990 — 1D3RS 15 PE MOUL SIRES it 
[[packoBelickoe P-10 2500 136 ,2 — 5 iy NAVE Ef Se 
[packxoBelickoe P-13 2459 134,8 — 10 28 II 1958 r. 
O3eKk-CyaT Pp-12 3440 — 163,9 HeT 16 XII 1955. r. 
i JaHHbIx 


puu HarmyOunax 1,9—2 Km TemnepaTypa He .mpeBbiiaet 40—50°, B To Bpe 
MA Kak B IIpeqkaBKa3be Ha TeX %Ke MIyOHHAX OHA MpMMepHO B 3 pa3a BBILLEe 

Mobi moviaraeM, YTO HapAY C OCHOBHOM NPHYHHOM TakOro pe3koro pa3H4H 
B FeOTePMHYCCKOM PeXHMe, CBASAHHOH C Pa3JIMUHbIM YPOBHEM 3aeraHuA pac 
maBJIeHHOrO cyOcTpaTa B Mpesemtax miaTPOpMbI H ee OOPaMMAIOULUX reOCHHKIM 
HayIAX, HMe€eTCA elle OMHO BECbMa BaxKHOe OOCTOATEIbCTBO, CYILECTBEHHO BJIMA4 
ioulee Ha XapakTep reoTepMHyecKOH 30HasIbHocTH. Mbi HMeem B BUY rusporeo 
jormueckve HW reoreKToHuueckHe ycsoBua. TlocnequHne B paye cayyaeB cmocoé4 
CTBYIOT MepeHocy Telia JBYXKYUIMMHCH MOJ3eCMHbIMH BOJaMH U3 TvlyOOKH 
RenpeccHi B CTOPpOHY NOAHATHH, YTO CO3qaeT B HUX TemMepaTypbl, OOLIMHO H 
CBOHCTBeHHbIe STHM TyryOnuHaM. J[pyrumMu c0BaMH, 6e3 POJIM BOAbI B KayecTBe 
pasHocunka Tema JenpeccHi, HeEAOCTYMHBIX B HaCTOALee BpeMaA pasOypuBaHHlo. 
He OTMeYasICd Obl PaccMOTPeHHbIM BbUe SppexT. Bce sTo cBueTebCTBYyeT OF 
BaXKHOH POJIM BOAOHANOPHOH CHCTeMbI B CPOPMUPOBaHHH TreoTepMuyecKOroO pe- 
*KuMa Hep (*). CyllecrBeHHOe 3HaYeHHe HMEIOT IPH 9TOM Kak CKOpOCTH JBHKe- 
HHA MOJ3CMHBIX BOL, TaK HM OOulad Macca UX. Tak, HaNpuMep, WWia pala ropu- 
30HTOB I]peqkaBKa3bA CKOPOCTH JBYXKCHHA MOJ3CMHbIX BON HCUMCIAIOTCA He- 
CKOJIbKHMK MeTpaMH B roy (?), a MecTaMH HM JeCATKaMM MeTPOB, B TO BpeMA KaK 
B YNOMAHYTHIX Bblille paiouax Tatrapuu uv Bawikupuu cKopoctu JBuxKeHuA MOD- 
3€MHBIX BO] HE MPeBbILNalOT MOPAAKa HECKOJIBKUX CAHTHMeTPOB B rox (3). 

Tpeqcrapaator OoublioH MHTepec CpaBHUTeNbHO OObIUIMe WeOuTbI CKBaXKHH, 
BCKPbIBUINX BbICOKOTeMMepaTYPHble HANOPHble BOL B mpemenax SanagHoro u 
Bocrounoro IIpeqkasKasbaA. OTH eOuTbI COCTAaBsIAIOT MHOTMe COTHH KyOU4YeCKHX 
MeTPOB B CYTKH IPH TeMMepatType Ha ycrTbe He MeHee 90—95°. JIna Bocrounoro 
[IpeaxaBka3ba ocoOo BbICOKMMHM Hanopamu (20—40 ar) u AeOuTamu oTmuuatoTca 
MeJIOBbIe TOPHSOHTHI, Awa Sanaquoro I]peqKkapKa3ba — HuxKHeMameoreHOBLIe. 
Takum oOpa3om, Nepe HaMH MpakTHYecKH HeuCYepmaemble pecypcHl reorepMu- 
yecKOH SHeEprHuH. 


Beecow3Hbllt Hay4HO-NCCeoBaTeIbCKut Tloerynua0 
WHCTHTYT NpHposHoro rasa 11 IV 1958 


UMTUPOBAHHAS JIATEPATYPA 
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Cas. npom., N25 (1956). * B.B. Arogun, Tp. Beecowsn. uedpreras. HayuH.-HCC. HHCT. 
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FEOJIOVHA 


H. Tl. KYMPHHA 


HOBBIE JAHHbIE OB OJIEQEHEHHM 3ANMAJHOrO BEPXOSHbA 
(ITpedcmasaeno axademuxom A. JI. Anwunom 26 1V 1958) 


IIpo61ema oneqenenua Sanaquoro Bepxosuba mpedctaBaaer GOoubUoi nH- 
‘Tepec Jin uccmeqoBatesteH Bocroyxoh CuOupu. Llennpie matepnambl mo 3TOMY 
/paviony uMetorca B padorax A. A. Ipuroppesa (7), J]. M. Kostocosa (*), B. C. Bap- 
gamospa u Vi. Il. Brnuemupcexoro (') u ap. Equnofyummoe MHeHHe yKa3aHHbIxX 
‘ABTOPOB CYINeCTBYeT TOJIbKO MO BOMpOCy O MHOKECTBeHHOCTH OVJIeeCHeHHit. 
Xapaktep UX, paciipocTpaHeHHe HM BO3PacT JO HACTOALero BPeMeHH OCTAIOTCHA 
-HEACHBIMH. 


mM 


280 2 OGH. NT 


HUKHAR 
MOpeHa 


Ea DarobuloeNAudlasbHo- 
Ee] MODEHAGR INQ/LYL 


a 1796 
“ 54 Poll EQNEYHUKLL 4 
B34 //C02EH. O70 — 
120 Z 
80 
40 
I et ee ee ee tS eee 
a od G0 km 


G=a/ Ga? BES) Gs (Es BS EY E28 


Puc. 1. pogonpunili mpodunb HuxKHero TeyeHHA p. Tymappr: / — cyrauuKu, 2 — necku, 3 — 
| md 5 v Cond 
raseuHuKu, 4 — cbmOBMOrIALMabHbIe OTMOKeHUA, 5 — MopeHbl, 6 — UcKONaempIit eq, 7 — 
pacTuredbHple ocTaTKH, 8 — KOHKpelun 


OHMM M3 HaHGoulee CIOXKHbIX OCTA€TCA BOMpOC O pacmpocTpaHeHUH ApeBHero 
oneleHenua B mpegroppax. A. A. Ipuroppes (*) u 1. M. Kouocos (*) ormeyanu 
J\Be KOHCUHO-MOpeHHbIe rpsaf{bl B Oacceitne p. TyMapbi M CUNTAJIM, YTO B IOXKHBIX 
mpemropbax Sanaguoro BepXoAHbA pasBUTbI OTMOXMKeHUA ABYX ONeLeHeHHH. 
B. C. Bapaamos u V1. II. Benuemupexuii (') ocrarouno yOequTenbHO mo0Ka3a- 
JIM, 4TO O6e 9TH KOHCYHO-MOpeHHble PpAbl MpHHanerkaT OLHOMY OeeHeHHIO. 
Orcioyla OH Clea BbIBO O TOM, YTO B NpeTOPbAX OblO PaSBUTO TOJbKO Of- 
HO OJIeeHeHHe H «KHaOIIOMaeTCA TOJIbKO OHA, COBEPLIEHHO He CTpaTHpul\upoBan- 
Had MopeHHaa Tomula» (crp. 168). : ; 

Tipu nomeppix uccenopanuax B 1957 r. B Oaccetne p. Tymappt nama Oui 
NOMYYeHBI JaHHble, KOTOPbIe MO3BONHJIH MO-HOBOMY OCBeTHTb STOT BOMpoc. 
B youmue p. Tymaput, B 60 KM BBILUe yCTbsI, Ha IpaBOM Oepery, B OOHaKeHHH 

Ne 1 (cm. puc. 1) BbICOTOH OKONO 100 M, 4eTKO BbIeAIOTCA [Be MOpeHHble TOULH, 
pesko oTHYaIolMMecH pyr oT Apyra. Hwxuaa Mopena, MoujHocTbio 40—45 m, 
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TIpecTaBeHa XKeTOBATO-NaJIeBbIMH TOHKHMHM MeCKaMH C HeOOJIbINOH MPHMeCcbiG 
CYIIMHUCTOrO MaTepHasia HM SHAUHTeIbHBIM KOJIMYCCTBOM BaJIyYHOB, Pa3Mepo 
30—60 em, peqKo Gombue. BastyHbl CHyIbHO BbIBeTpeble. MeaKue OOIOMKH, Ip 
CYTCTBYIOU[He 30 €Cb B OOMIbIIOM KOJIHYECTBE, JIETKO paspyllaloTcA MPH MPHKOCHO-} 
BeHHH. QITHM, OYCBHAHO, OObACHAETCH CaOad COXPAHHOCThb JI€HHKOBOH WITPH-F 
xoBkn. Bes Toma (KaK BaJlyHbl, TaK HW BMeULalOUlMH UX MaTepHasI) HacCbILlleH 
okuciamu xee3a. Jia ee MOpod XapakTePHO OTCYTCTBHe KaKOH-sHOO CJIOHCTO- 
cTu Hu copTupoBKH. B MuHepasorMyecKOM cocTaBe TAKeON PpakWHH pesKO Mmpe- 
o6ualaior ycToiuMBble MuHepavbl: JelikoKceH 65%, WupkoH 20%, WIbMeHH 
3%, pytun 5%, TypMamuH 4%, poroBad OOMaHKa 3%. 

Bpnue 3aeraer 10-mMerpoBaa Mauka HeCJIOHCTOM TeMHO-NasleBOH CyMecH, 3a-4 
KOUAIOMNell CYULECTBCHHO BbIBETPeJIbI€ BaJIYHbI H OTACIbHbIC JIMH3bI CYTJIMHH-- 
cToro MaTepHasa. CoctaB TaxKeIOH :bpakKWHH JaHHbIX OTOXKeHHH 3HAYHTEJIbHO 
OTMMUAeTCA OT TAKOBOTO HH2XKHeM MOPeHbI. Secb MPHCYTCTBYIOT: JeHKOKCeH 39—- 
38%, uibMenut 7%, rpanat 11—20%, uupKon 4—7%, snugor 13—15%,, 
eben 6—3%, poroBan o6MaHka 4—12%, cmtoyqa 2—4%, anaTuT 2—5%, equ-) 
HHYHbIC 3HaKH PYTHJIa, TYPMaJIHHa H MMPpOKCeHOB. 

OTH OTMOKeHUA MpPeACTaBIAIOT COOOM CHJIbBHO H3MCHEHHY!O HHKHIOIO MOpeHy, 
BepOATHO, B KaKOH-TO Mepe IlepeMbITyI0. 

_ Cymecuanasa Toma MepeKPbIBaeTCA MOPeHOH CBeTWIO-Cceporo WBeTa, CYPIMHH- 
cToH, HecCIOHCTOH, C OOJIbUIHM KOJIMYUeCTBOM BaJIyHOB. BawJlyHHbI MaTepHaJi 
COBCeM CBexKUH, B OCHOBHOM OKaTaH, HMeeT XapaKTePHY!O JICIHHKOBYIO UWITPH- 
xoBky. Uacro Berpeyaiorca BaslyHbI Jo 1,5—2 mM B Quamerpe. MomtHocTb MopeHbt 
No 40 m*. 

B 7 kM HWwxKe NO TeyeHHIO p. TyMapbl BCTpeyeHO aHaJIOrH4HOe OOHAKeHHE 
(Ne 2). Bricora ero Zocruraet 100 mM. OqHakO COOTHOLIEHHA 32€Cb MeHAIOTCA: | 
MOILHOCTb HH2KHEH MOPeHbI OKOIO 20M, NepeXOJHbI CIOH MOUTH He BbIparxkKeH, 
MOULHOCTbh BepXHeH MOpeHb! JocTuraer 80 Mo. 

Jlerkasad pa3pyllaeMocThb BaJlyHOB HH2KHEH MOPeHbI H MOJIHOe OTCYTCTBHE B Heli | 
cBexKero MaTepHasia alOT OCHOBAaHHe NOWaraTb, YTO OHA B TeUeHHE JVIHTeIbHOTO 
BpeMeHH NOsBepraacb BbIBETPHBaHHIO Ha MeCTe. OTO NOATBEp2xLaeTcA JaHHbIMU | 
MHHepasorHyecKoro aHauH3a COCTaBa TAKEO PpakIHH, AIA KOTOPOli XapaK-— 
TeEPHO HeOOJIbUIOe KOJIMYCCTBO MHHEepaJIOB HW peskoe MpeoOawaHne yCTOHYHBBIX 
KOMNOHEHTOB. IIpuBeqeHHble JaHHbIe MO3BONAIOT TOBOPHTb O TOM, YTO OOpasoBa- 
HHe HHXKHeH H BepXHeH MOPeHbI Pa3seJIeHO 3HAYHTeCbHbIM MPOMeKYTKOM Bpe- 
MeHH. CuleqOBaTeJIbHO, HX HeNb3A OTHOCHTb K OJHOMY JICEQHHKOBOMY IHKJly H 
MOXKHO, I10-BHJ,MMOMY , CUHTATH, YTO B IOXKHBIX MperopbaX Sanaquoro BepxoaHba 
Pa3BHTbI OTJIORKeHUA ABYX JICMHHKOBBIX JMOX. 

Hoke no Teyennto p. TyMapbl HWKHAA MOpena Oovbllle HUTe He BCTpeuaerca. 
SJeCb WIMPOKO PasBUTHI JIC LHHKOBBIC OTIOXKEHHA, KOTOPble 10 COcTaBy H COXpaH- 
HOCTH BaJIyYHOB, MHHepaJIOrH4eCKOMY COCTaBY H YCJIOBHAM 3aJleraHHaA COMmOCTAaB- 
JIAIOTCA C BEPXHeH Cepol MOpeHOH. 

B o6naxennaix NeNe 3—5, pacnomo%KeHHbIX HW2Ke M10 TEYHHIO, BCKPbIBalOTCA 
TPeTHUHbIe H MepeKPbHIBAaIOlMe HX YETBEPTHUYHble OTMOMReHUA. Tperuyuble as1o- 
BHAJIbHbIe OTJIOMKEHHA, HMEIUMe BHAMMY!IO MOLHOCTh oT 25 Jo 33 M, mper- 
CTaBJICHBI JByMA nmaukamu. HwxKuaa mauKa CclOKeHa KOCOCJIOHCTHIMH TeCKaMi 
CBeTIO-Ceporo HM KesITOBAaTO-Oyporo WBera. B HuxKHel yacTu STO MauKH mpeo6- 
JaatoT TOHKO3ePHHCTHIe PasHOCTH CBeTJIO-Ceporo WBeTA, BbILIe B OCHOBHOM Kpyli- 
HOS€PHHCTbIe M€CKH, HHOFa BCTPeyalOTCA CYPIMHUCTHIe MpocioH. 3aecb MHOFO 
PaCTHTCIbHBIX OCTATKOB, YaACTO BCTPeYaIOTCA WeNble CTBOJIbI epeBbeB. 3aKaH- 
UMBaeTCA STA NadKa MPOCJIO€M CHIbHO OXKEJIC3HCHHbIX M€CKOB C JIMMOHHTOBbIMH 
KOHKpel{HiMu. B ywxKkHeH Nauke Halilenbl mo_bI Juglans cinerea L. uw MHoro uIn- 
mek, H3 KOTOpEIX IO. M. Tpodumos onpexenua umuKku Pinus monticola Doug!. 
u Pinus spinosa Herbst. 


Bepxuaad mauka mpeycraBena OenbIMH CpeHe3ePHUCTLIMH MecKaMH Cc MevI- 


“ Cocrap Takeo (pakiMH CyrMHUCTOrO MaTepHada BepxHeli MOPeHbI TIpHBeqen pH 
onmucaHHu oOnaxennit NeNo 3—5. 
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<OH XOPOUIO OKaTaHHOM TanbKoli M MHOFOUNCAeHHBIMU PaCTHTeIbHbIMU OCTAaT- 
<aMH. Sech Halienbi nog Juglans cinerea L., ummuxu Pinus monticola Dougl.,. 
>. spinosa Herbst u ogua wma Picea obovata Ldb. (?). MoujHoctTb Bepx- 
qeH mauku 3 M. 

Bce yka3aHHble HaXOJKH MO3BOJIAIOT OTHOCHTb BepXHIOIO H HWKHIOIO NayKH 
< MHOIeH—IWIMOWeHY, BO3MO%KHO, K IWIMOLWeHy. 

Ha HeoreHosbix OT02KeHUAX C PasMBbIBOM 3ayeraer cro! PbIKUX aJJIOBHaJIb- 
IbIX TaJIEYHUKOB C KPyYMHO3ePHHCTHIM CHJIbHO OXKEJIC3HEHHBIM MCCKOM MOILHOCTbIO: 
fo 5 M. Munepanoruyeckuk cocraB TaxenoH dpakiun mecKoB Cuey IO : 
ANbMCHUT 3%, selikoKcen 10%, rpanat 10%, mupKon 5%, snugor 20%, ccbexH 
3%, cmoga 7%, Qucten 6%, nupoxcen 4%, eLMHMUHBIe 3HaKH pyTHa 4 cTaBpo- 
14Ta; MHOTO poroBol oOmaHKu (31%), 

Pppkue neckH MW TaseuHHKH HM Mepexogubili coli MeKLy HHKHel MopeHoH 
i BepXHeH Cepol (oOnaxkenue N? 1) 61M3KH 110 MMHEpamoruyecKomy cocTaBy TH- 
KeloH @pakiwu. QTo ova u Ta Ke MuHepamoruyecKkan accouMalua. Bombu0e 
<OJIMYECTBO HEYCTOHUMBbIX KOMMOHEHTOB B PbPKUX MeCKAX OObACHACTCA HX AaJIJIO- 
3HaJIbHBIM Mpoucxox*kKenuem. Takum 06pa30M, €CTb HEKOTOPble OCHOBAHHA MOWa- 
‘aTb, YTO STOT AJJIIOBHM OOpas0BaJICA MOCIe OTJIOMKeCHHA HH2KHEM MOPeHbI H,. 
303MO2XKHO, COOTBETCTBYeT M@XKJICEHHKOBbIM OCajlKaM. 

Bpuue saneraer 30-merpoBaad TOMA YeTBEPTHUHBIX (hyiOBMOFIAMMAaJIbHbIX 
i MOPCHHBIX OTJIO*KeHHH. 

B OcCHOBaHHH TOJIUIM BbIAeIAeTCH Maka CepbIX BaJIYHHHKOB M LaJieUHHKOB,. 
folulHOcTbIO 15—17 m. Matepuas B OCHOBHOM OKaTaH H HE HECET CJIEJOB BBIBET- 
MBaHHA. CpeqHui pasmep rameK 5—10 cm, BaayHoB 30—40 cm. BasyHbl umMe1or 
IC-MHHKOBY!O LITPpHXOBKY, YacTO yTiIorooOpa3sHy10 cbopmy. Hay wumu 3aseraor 
‘OHKHE CYMeCH MH CYIIMHKH, MOWHOCTbIO 7—8 M, HHOT]a CJIOHCTHIe, MECTAMH O7Ke- 
[e3HeHHbIe. Bplille exKHT MOPeCHA; MOLHOCTb €€ MEHACTCA OT HECKOJIBKHX METPOB. 
fo 15—20 m. Muuyepanoruyeckul cocTaB TAxKeIOH PpakWuu Bcelt 3TOH TOU 
secbMa 61H30K. IIpeo6nagator cmon (qo 67%), uibMeHuT (oT | Jo 3%), nelHKo- 
‘ceo (M0 17%), rpanat (1—5%), uupKoH (3—6%) u anugoT (6—9%). Berpe- 
(alOTCA CJIMHHUHbIC 3HAKH PyTHIa, TyYpMasHHa, cdbeHa, poroBoH oO6MaHKH U 
\maTHTa. 

AHaJIOrHUHbIN MHHepamOrMyeckHi CocTaB TAKeIOH PpakuWun XapakTepeH UH 
WIA BepXHeli cepo MOpeHbI, OMMCaHHOH B OOHaxKeHuAX NNO 1 nw 2. C HeGombLUIH- 
{HM OTKJIOHCHHAMH 3eCb COXPaHAIOTCA H Te Ke MPOMeHTHbIe COOTHOLWMCHHA MHHe- 
JAJIOB. 

B HeKOTOpbIxX MecTaxX Cepad MopeHa TepeKpbITa CYrIMHKaMH C HCKOM@eMbIMH 
'baMv B (POPMe KIMHbEB — TaK Ha3bIBAeMble KJIMHOBMJHbIe JIbAbI (°). MouHocTs 
JIMHbeB OcTHraeT uHOra 12 M. 

JluromoruueckHe OCOOeCHHOCTH HM MHHepaslorMyecKkHH cocTaB @H0BHOrIALH- 
JIbHO-MOPeHHOM TOU H Cepoli MOpeHbI LaloT OCHOBaHHe OTHOCHTb UX K OJHOMY 
eMHHKOBOMy WukKIy. B cyriMHKaX C KJIMHOBMAHDIMM bAaMu, NepeKPbIBAalOuAX. 
epy!0 MOpeHY, HalijeHO OOJIbIUUIOe KOJIMYCCTBO KOCTeH MICKOMATAIOWUX, OTHOCA- 
[MXC K BepXHenaseouuTHYeCKOMy KommueKcy (*). Kpome Toro, B camol Mope- 
€, B OJIHOM H3 OOHaxKeHHH, Obl HaliqeH OUBeHb Elephas primigenius Blum. 
yrciojla cielyer, uTO BepXHHM BOSpacTHOH Mpesel cepoH MopeHbIl — BepXHHi 
jleuicroueH — Q,. 

JleqHuKOBad HCTOPHsA 1OXKHEIX Npesropult SanaguHoro Bepxoaubs B HacTOA- 
jee BpemaA mpelcraBaserca cueqyiou~iM oOpa3om. [[pepuee oseenenue, Bepo- 
THO, UMCJ10 TOPHO-OMHHbI XapakTep M MO CBOMM pa3MepaM ObI0 HEOOJbIIHM. 
0 BCAKOM CuIyuae. B H3yYYeCHHOM PpalioHe JICAHHKH He MPOABHTAJHCh Lasee 30 KM 
r rop. Bospacr omelenenua moka ocraerca HeAcHbIM. IipH cpaBHeHuH C Oovee 
OJIONLIMH JICLHHKOBbIMH OT.IOXKCHUAMH OOpaliaerT Ha CeOA BHUMAHHe 3HaAUHTeIb- 
a BbIBeETPeJIOCTb HH?KHeEH MOPeHBl. ; oe 

B nerporpadbwuecKoM OTHOIIeHHH COCTaB BaJIYHOB KaK HHKHEH, Tak HW BepXHell 
OPeH MOJIHOCTbIO COOTBETCTBYe€T BePXOAHCKOMY KOMIIICKCy MOpod. QTo jaerT 
)8MOXKHOCTh CUHTATb, UTO 06a OJeeCHEHHA ObLIN CBASAHbI C OJHMM IeHTpOM, 
OTOPbIM ABIANach Bepxosuckad TopHaa oOacTb. 
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Tlocne 2peBHero OeeHEHHA, BEPOATHO, Obl MepHOR pasMblBa, KOra paspa 
OaTbIBAJIMCb OCHOBHBIe JOJIMHbI TOPHbIX PeK HM WWIO HAKOMJIeCHHE aJJIIOBHA. ITO 
TlepHO CMeCHHJICH HOBbIM OJIeCHeEHHeM, HMCBLIMM B OCHOBHOM, Tak?Ke FopHO) 
JOMHHBIM Xapaktep. B o6acTu, NpMMbIKalouleH K JoMHaM pp. Anjana u JleHbI! 
Obi IWMPOKO pa3BHTHbI JIe@MHHKH MOXHORKLA, TAK KaK WxwKHbIe Mpesropba Sanayi 
Horo BepxoaHbA 3aHATHI OTJIOXKCHHAMH STHX JICMHHKOB. OsreqeHeHue HMeO; 
BePOATHO, HECKOJIbKO CTaHli, O YeM CBHJETEIbCTBYIOT PpsAAbI KOHCYHBIX MOpeH 
pa3BuTble B WouHHe p. Tymappt. Jia WaHHOH TeppHTOPHH OHO ABJIAeCTCA MaKCH- 
MaJIbHbIM. Bospact ero, Ha OCHOBaHHH COOpaHHbIX MaTepHaJIOB UH comocTaBleHue 
JICMHHKOBBIX OTJIOXKeHHH C TeppacoBbIM asOBHeM JleHbI u Amana, onpelemaer- 
CA KaK BTOpad MOMOBMHA CpesHero mMuelicroleHa — BepXHHH muelicTowlen: 


Teonormueckult WHCTUTYT Tlocrynuuio 
Axajlemuu Hayk CCCP 19 IV 1958 


UMTHPOBAHHAS JIATEPATYPA 


1B.C.Bapaamos,U.0N.Buwemupcxku ih, JAH, 109, M1 (1956), 2 A.A 
I purop bes, Matep. Kom. no usyy. Axytcx. ACCP, s. 4 (1926). *B.U.T pomos; 
Tp. WITH, s. 64, cep. reonm., Ne 17 (1948). * 7.M. Konocos, Matep. Akytck. 9KcneZ., 
MMC, sz. 3 (1938). % Tl. A. Ul ymcku it, Ocnopst crpyKTypHoro segopeqenus, M., 1955) 
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Jloxnann Akanemun HayK CCCP 
1958. Tom 121, Ne 6 


IAJIEOHTOJIO[HA 


JI. H. PEMHHA 


TPHJIOBUTbI BASAMXCKOFO FOPH30HTA 
(ITpedemasaexo axademuxom H. C. Ilamcxum 29 IV 1958) 


Sa moceqHNe Tob U3yYeHHA CTpaTurpadun KeMOpuA B pa3smHUHBIX palionax 
Kysxeukoro Anatay, Bocroynoro u Sanagquoro CasHa Obl HaKONMeH SombUoli 
MaJCOHTOJIOrM4eCKMH MaTepHal, Ha OCHOBaHHH KOTOpOrO yylalOCb BbIJeUTb 
pA apXeOWMaTOBO-TPHJIOOHTOBLIX TOPH3OHTOB, MOCTeOBaTeJIbHO CMeHSAIOLWLUX 
Apyr Apyra Bo Bpemenu. XapakTepucTuka M BOSpacT STUX TOPH3OHTOB ObIIN 13- 
oxeubl B padote 1. T. Kypapnerot, JI. H. Pennuoli u B. B. XomentoscKoro 
(*). EquucTBexHbiM ropH30HTOM, BbIJe/IeHHBIM TOJIbKO Ha OCHOBaHHH apxeoluart 
M He OXApaKTePpH30BaHHbIM TPHIOOMTaMH, OCcTaBasica Oa3auxcknit. Jlerom 1957 r. 
HaMH B palione p. Kun (no meBomy Oepery, B 400 mM nuke ycrba p. Kaurkasax) 
'B TOV CBETMbIX MACCHBHBIX H3BECTHAKOB, COOTBETCTBYIOUIUX 6a8aXCKOMY To- 
‘PH3OHTY, Obl Haliwenbl TpuoOOuTH!. KomnmeKc TpHIOOUTOB OKa3asICA MpeCcTaB- 
JICHHBIM B OCHOBHOM HOBbIMH (OPMA4MEH H TOJIbKO OLMH BU MPHHALeKUT K pory 
Elganellus, panee onucanHomy H. I]. Cypoposolt 13 a1brauckoli cBuTbl p. JleHbl. 
Hyoxke MpHBOAMTCAH KpaTKoe OnucaHHe KOMMIeKCa TPHIOOUTOB Oa3aHXxcKOrO [o- 
PHSOHTA, MpeACTAaBeEHHOTO B KOU eKWAM 5 powamu, 4 43 KOTOPbIX HOBHIe. 
| Cem. NEOREDLICHIDAE Hupe, 1952 


Pom Pete’ane Miws Sry oT ov a 


Elganellus cribus sp. nov. 
Pye. 1, [dj dc4 


Tpun06uTbI C IWMPpOKHM M30rHyTHIM BMepequ KpaHuMeM, OoIbWIOH, cy2Kalo- 
melHca BMepel, pacueHeHHOH riaOebIO, MOUTH ROXOAAUIeEH JO KpaeBOH KaMBI; 
Pla3Hble KPbILIKH HeOOJIbLIMe, H3OPHYTHIe, NepeXOAAT B WMPOKHe Tla3HbIe Ba- 
JIMKH, Hecylllue 2Be Oopo3AKH. er 

Tonotun: Kpanuyqun, puc. 1, 14, o6p. 3550/67, konnexuza 1957 r., TMH, 
r. Mocxsza. 

Marepuas: uerbipe MOBpexKJeHHbIX KpaHHyuA. 

Hopspiit Buy, oTMMYaeTCA OT HaMOouee ONH3KOFO K HeEMY MIO CTPOCHHIO KpaHH- 
gua Elganellus elegans Suv. 6omee pe3kuM paculeHeHvem riaOeH, WIMpoKMMH 
HeMOJBWKHBIMH UleKaMH MW AYeHCTOM CKYJIbMTYPOH. — 

Mecronaxoxyenne u Bospact: p. Kus, Ky3neuxuit Anatay, Toma maccnB- 
HBbIX H3Be€CTHAKOB C apXeolluaTaMv; Oa3sauXCKMHM TOPMSOHT, HWKHUH KemMOpHi. 


Cem. ELLIPSOCEPHALIDAE Matthew, 1877 


Tloncem. Strenuellinae Hupe, 1952 
Kijanella gen. nov. 


Menkue Tpumo6uTbl c cyOTpanelouasIbHbIM KpaHHHeM. [na6e1b KoHycoo6- 
pasHaa, C 3aKPYIIeHHbIM MepeHHM KOHIIOM. Ina6ena pHbe Ooposipl, B KoHue- 
cTBe JByX map, HeyeTKHe MIM BOBCe OTCYTCTBYIOT. KpaeBasa KaliMa B Bue WIHMpo- 
KOTO, YIOWeHHOrO BaIMKa, C1a00 BbIrHYTOTO Breped. Ta3Hble KPbILIKH yMe- 
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PeHHO H30rHyTHle, NepeXOAAT B OUCH WHPOKHe PasHble BaIMKU, MOAYEPKHYTHIC | 
neperHOom nmoBepxHocrTu wek kK wHMOy. IlepeqHue BeTBH JMUeBbIX IWBOB HYT) 
Buepel, HEMHOTO OTKJIOHAACh B CTOPOHbI H KHM3Y. SaHHe BeTBU AJIMHHEEe Te- | 
peAHHX, HalpaBJeHb! Koco B cropoubl. [lopepxHocTb kpaHuuA TialKad, 4 TOnee 
KO Ha KpaeBol KalimMe 3aMeTHA MIPOJOJIbHaH CTPyHuyaTOCTb. 

Tun. pola: Kijanella magna gen. nov. sp. nov., p. Kus, esp Oeper, B 400-x | 
MeTpax HWKe ycrbax p. Kaumkaylak, Ky3sneuKul Auatay, TOsUa CBeTIbIX MaCCHB- | 
HbIX H3BCCTHAKOB C apXeOllHaTaMH. 

Han6onee 61H30K NO crpoeHuio Kpanuyua pox Strenuella Matthew. OcHos- 
Hbl€ OTJIMYHA 3aKOYaIOTCA B (POpMe KpaHHMA, HaNpaBJeHHH MepeHUX BeTBeH | 
JIMUeBbIX WIBOB, a TaK2%Ke (POPMe U BBIMYKJIOCTH Tla3HbIX KPbILWeK H BaJIMKOB. | 

B nacroaiiee Bpema B pox Kijanella gen. nov. BKmouaetca Ba Bua: Kija- | 
nella duffusica gen. nov. sp. nov. Bugosble ormm4nA 3aKiOUaIoTCA B: |) mpucyT- 
CTBHH WIM OTCYTCTBHH uMOa, 2) BbIMyKIOCTH rnaOeH HW WeK, 3) WIMHe Pa3HbIX | 
KpbllueK, 4) r1yOHHeE CHHHHbIX Oopo3y. 


Kijanella magna gen. nov. sp. nov. 
Puc. 1, 10—12 | 


[na6enb BbINyKan, He JOXOLNT WO kpaeBoH KaliMbl. CnHHHbIe OOPO3AbI rry- 
60KHe, OcobeHHO 0 6oKaM rnadenH. JIMMO IpHNOAHATHIN B CepeAHHe, MIOCKHH, 
3arHYTbI KHH3y M0 GokamM. HenoJBwxKHbIe WI€KH C JOBOJIbHO pe3KO BO3pacTalo- 
ile BbIMYKJIOCTbIO y 3aqHHx Oopo3y. Ta3Hbie KpbILIKH YMepeHHOH JJIHHBI. 

Tonotun: Kpanugui, puc. 1, 10, o6p. 3550/41, konmexuua 1957 r., TMH, 
r. Mocksa 

Martepwad: MHOrOUHCIeHHbIe KpaHHyHu. 

Or stoporo Bua pona Kijanella gen. nov. onucbiBaemMbId BU OTIHYAeTCA 
HaJIMUHeM JHMOa, OObIUNeH BbIMYKOCThIO WeK H Tia6eH, Pe3KHMM CMHHHbIMU 
Oopo3qaMH HW pa3MepoM Tvla3HbIX KPbILLIeK. 

Mectonaxoxkenve HW BospacT: p. Kua, Ky3neukui Amatay, Toma CBeTJIbIXx 
H3BeCTHAKOB C apXeOlWaTaMW, Oa3aHXCKHH TOPH30HT, HW2KHHH KeMOpHH. 


Kijanella diffusica gen. nov. sp. nov. 
PUGS EL, (Ost. 


[na6eb c1a60 BbINyKIad, JOXOAMT JO KpaeBol KalimMbl. CnuHHble OOpo3Abr 
MevIKHe, paciviblByaTble. HenoaBvxKHble WeKH MrockHe. [wa3Hble KPbILIKH JIHH- 
HbIe€, C/iaOO BbIMYKJIBbIe. 

Tonorun: Kpanuguh, puc. |, 6, o6p. 3590/17, konnexuua 1957 r., TMH,. 
r. Mocxsa. 

MatepwaJl: uerbipe KpaHuHA YAOBeTBOPHTebHOH COXpaHHOcTH. CpaBHe- | 
Hue C THNHYHIM BHOM PpOjla MPpHBeeHO BBIILIEe. 

Mecronaxoxw enue H BospacT: p. Kua, Kysneuxui Anaray, Toma CBeTIBIX | 
V3BeCTHAKOB C apXeOlWaTaMH, Oa3aHXCKHH TOPH30HT, HHKHHM KeMOpuit. : 


Cem. PALAEOLENIDAE Hupe, 1952 


Poa eS 1 150 P- Sal S22 ely Ory, 


TpH06uTbi C WIMpOKHM KpaHHyuem. [ma6enb BHIMyKad, WHIM ApMuecKott’ 
(POpMBI, C 3aKPYyrIeHHbIM TepeqHuM Kpaem. Boxa rmaGenu pacceyeHbl Tpemsa mMa- 
PaMH HeyeTKUX OOpO3L, H3 KOTOPHIX HanOoulee pe3kad 3aNHAA Mapa. CnuHuble 6o- 
po3qbl 10 6oKaM ruia6eIH JOBONbHO Tiy6OKue, a BMepes ee BHINOMAKUBAIOTCA. 
KpaeBaa Kalima B Bue TOHKOFO BaIHKa, 3a paHHOrO BBepX M M1aBHO BbITHYTOFO: 
Boepen. JIMMO BOrHyTbI, HeLMIMPOKHH. 3aTbIIOYHOe KOJIbIO y3KOe, OTTAHYTO Ha- 
3a, Pe 3AKAHYMBAeTCA HEOOJISUIMM WIHMNOM HIM OyropKoM. HenoxBuxKHBIe IleKu 
KBalpaTHBIX OYePTAaHHH, YMepeHHO BbIMyKsble. [a3Hble KPbILIKH HeOO/IbIINe,. 
OOOOBNAHBIe, NepeXOAAT B YeTKHe y3KHe Miasubie BanuKu. [lepeqHue BerBu JIH- 
WeBbIX LIBOB HallpaBJIeHbl BNepe H KHH3Y, Y OKOHYAHHM H3rMOaloTCA BHYTPb.. 
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Puc. 1. 1—3 — Mundocephalina pervulgata gen. nov. sp. nov.: /— 
Kpannguli, 5 X,06p. 3500/1, p. Kus, 1957 r., 2 — xpanuguit, 6 x, o6p. 
3551/57, palion r. Maptioxunolt, 1957r., 3 —Kpanujui (oTMeyaTOK), 3 x, 
3550/4, p. Kua, 1957 r., 4 — Paraerbia pussilla gen. nov. sp. nov., Kpa- 
HuguH, 6 X, oOp. 3550/11 p., Kua, 1957 r.; 5,6 — Kijanella diffusica 
gen. nov. sp. nov. : 6—kpanuguli,6 x, 061. 3550/16, p. Kus, 1957 r., 
6 — xpanngnii, 6,5, o6p. 3550/17, p. Kus, 1957 r.; 7—9 — Resimop- 
sis marinica gen. nov. sp. nov.:7— kpanugul, 5 X, o6p. 3550/21, p. Kua, 
1957 r., 8 — kpanugnh, 3 <, o6p. 3950/22, p. Kua, 1957 r., 9 —Kpanngnit, 
5,6 X, o6p. 3551/62 pation r. Maptwoxunoit, 1957 r.; (0—12 — Kijanella 
magna gen. nov. sp. nov.; /0 — kpanuguit, 6 X, oSp. 3550/41, p. Kus, 
1957 r:, 11 — kpauugut, 5,5 X,06p. 3550/42, p. Kua, 1957. r., 12 — 
Kpanugnii, 5 x, op. 3550/43, p. Kus, 1957 r.; 13, 14 — Elganellus cribus 
gen. nov. sp. nov.: /3 — Kpannyuii, 2 X, o6p. 3550/66, p. Kua, 1957r., 
14 — xpanuguit, 2 X, o6p. 3550/67, p. Kua, 1957r. 


JUAH, T. 121, Ne 6, Penuna 


?- sa “ff 


~— 
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SayHve BeTBH HeMHOrO JwMHHee MepeHUX, MPAMbIe, UAYT, ca6O OTKJIOHAACh 
B CTOPOHHI. 

Tun poga: Resimopsis marinica gen. nov. sp. nov., p. Kus, esp Oeper 
B 400 M Huxke ycrba p. Kamxayak, Ky3Heukul Anatay, TOuMla MaCCHBHBIX H3- 
BeECTHAKOB C apxXeollMaTamn. 

Matepnau: MHorouvcnenuble Kpanuguu. HecxonpKo NpH6sMKaeTcA K BbIse- 
IIHEMOMy poy MO crpoeHulo Kpanuyzun pox Palaeolenus Mansuy. Oranuua 3a- 
KJ1IOUaIOTCA B (opMe MH pacuieHeHHH ruabenn. 


Resimopsis marinica gen. nov. sp. nov. 
Puc. 1, 7—9 


BuoBoH AMarHos CooTBeTCTByeT AMarHosy poy. 

Tonotum: Kpanuqui, puc. 1, 7, o6p. 3550/21, konmnexuua 1957 r., TWH, 
r. Mocxsa. Mecronaxoxjenne u Bospacr: p. Kus, Kysneuxuli Anatay, paiion 
r. Maprioxunol, Barenescknit Kpax, Oa3auXCKHit TOpUusOHT, HWKHHM KeMOpHi. 


Cem. DENESIDAE Lermontova, 1954 
Poy Paraerbia gen. nov. 


Meskue TpH106HTHI C CyYOKBaparHbIM Kpanusuem. Ia6erb Oven BLINY Kas, 
AMMEBUIHAA, ClerKa paclupseTcA K MepeswHemy Kpatlo. Ta6enapHbie CoposybI 
AMEIOTCA B KOJIHYeCTBE JBYX ap, NPH4eM 3a4HAA H3 HX OUCH peskasn, HampaB- 
eHa KOCO Ha3aJl H OTWIeCHACT OT OCHOBaHUA riabeu [Be TpeyrouJIbHble Oa3asib- 
Hble JOJIbKH. CnuHHbIe Oopo3sybl ryOokue. Kpaepand KaliMa HelIMpoKas, BaJlH- 
KOOOpa3Haw, HEMHOPO BbIFHYTAa BUePe. SaTbINOUHOe KOMbIO (Cy4A MO COXpaHuB- 
IHMC OOKOBbIM YaCTAM) MACCHBHOe, OTTAHYTO Ha3ak. HenogzBwxKuble WeKH Jo0- 
BOJIbHO UWMpOKHe, TpeyrouJIbHbIX OUepTaHHH. Tna3Hble KPbILUKH HeOOJIbIIHe, 
G6OGOBUHbIe, P1a3Hble BaJIMKH HeveTKHe, HAaKJOHHbIe. [lepeqHue BeTBH JIMIUeBbIX 
IIBOB HalpaBJIeHbl Blepey, KOPOTKHe. SafHHe BeTBH JWIMHHee NepeHHX, c1a6o 
OTKJIOHAIOTCA B cTOpoHbI. [lopepxHocTb KpaHHAMA MOKPbITa HeYeTKHMH, pac- 
IVIbIBUaTbIMH OyropKaMH. 

Tun poga: Paraerbia pusillica gen. nov. sp. nov., p. Kua, esp Geper B 
400 M nuke ycTbs p. Kamikayax, Ky3Heukuh Anatay, Tova MaCCHBHBIX H3- 
BeECTHAKOB C apxeoluatTamuH. Martepvay: 2Ba KpaHHyua. 

Han6osee 61H30K K BbIeImemomy poxy pox Erbia Lerm. Orauuna 3aks10 
YalOTCA B OCHOBHOM B OTCyTCTBHH y Paraerbia gen. nov. mpeqriadeApHOH mMI0- 
WakKH W TpeyroJIbHbIX OOKOBHIX B3AyTHH NO OoKaM MepeXuero Kona riadenn- 


Paraerbia pusillica gen. nov. sp. nov. 
Puce. 1, 4 


BuyoBoh uarHo3 cooTBeTcTByeT AHarHo3y pola. 

Tonorun: kpanugult, puc. 1, 4, o6p. 3550/11, Konmekuua 1957) Bi. BLE 
r, Mocksa. : 

Mecronaxoxyenuve u Bospact: p. Kua, Kysneuxui Anaray, Towa MaccuB- 
4bIX W3BCCTHAKOB C apXeOllMaTaMH: 6a3aHXCKHH TOPM3OHT, HWKHHH KeMOpHH. 


Cem. INCERTAE SEDIS 
Pox Mundocephalina gen. nov. 


KpaHuguit cyOKBaypaTHBIX ovepTaHHl C BbIMYKIOM, OYeHb Ciao Cy2Kalo- 
welica BHepel riaGembio; rradeApHbIe 6opo3Abl OUVeHb cable, B KOJIMYeCTBE 
2 nap. Kpaepaa kalima B Bue TOsMCTOrO, BbIrHyTOrO Bieped Banka. JIum6 
{€WIMPOKUM, BOPHYTHIH. SaTbIOUHOe KOMbILO OTTAHYTO asa B WIMPOKHH, Jo- 
301bHO JMU Wun. HenoxBwKHble Wek TPpeyrosbHOH PopMbl, c1a60 BbIITyK- 
wie. [yia3Hble KPbIKM MaCCHBHbIe, JVIMHHbIe, MOUTH HE H3OrHYTbIe, MepexXOAAT 
3 IIMpOKNe Pa3Hble BaIHKU, CJIMBAaloulueca C MepeqHHM KOHIOM ruadein. Saz- 
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HHe H MepeMHHe BETBH JIMUEBbIX WIBOB KOPOTKHe, C1a60 pacXOAATCA B CTOPOHBI. 
Tlanyupb, Kak mpaBMo, rilaqKHH, HW TObKO Ha KaliMe HaMeYaIOTCA MpO]OJIb- 
HbIe¢ CTPyHKH. 

Tun poga: Mundocephalina pervulgata gen. nov. sp. nov., p. Kua, Kys- 
HeukHit Aatay, CBeTbIe MaCCHBHble H3BECTHAKH c apxeowMaTamH. Marepua:| 
wecTh Kpanuques. BpleonucaHHbId pol He yaeTCA MOJIHOCTbIO OTOKAECTBUTL 
HH C OJHOH H3 H3BeCTHBIX (opm. 


Mundocephalina pervulgata gen. nov. sp. nov. 
Puce. 1, 1—d 


BugoBok uarHo3 COOTBeTCTByeT AHarHOsy pola. 

Tonorum: puc. 1, J, o6p. 3550/1, konmekyna 1957 r., TMH, r. Mocxsa. 

MecronaxomwyenHve u Bospacrt: p. Kus, Ky3Heukuh Amatay, TOJUa CBeTJIbIX 
H3BECTHAKOB C apxeollMaTaMu, 6a3aMxXCKHH TOPH30HT, HH2XKHMH KeMOpHA. 

Hecmotps Ha TO, YTO KOMMIeKC TPHIOOHTOB Oa3aNxXCKOrO TOPH3OHTAa HOBBIM, 
yxKe celiyac MOXXHO TOBOpHTb oO ero Bo3pacre. Iloqo6ubI KoMNeKC BCTpeyeH B 
palione r. MaptioxnHol, rye OH Tak>Ke COMPOBOKMaeTcHA apxeouaTamMu HU Opa- 
xuonoyaMu WM MOMelllaeTcA Me@2KZY KAaMeLIKOBCKHM HM CaHallTbIKrOJIbCKHM TOP: | 
30HTAMH, T. €. COOTBETCTBY€T BEPXHeH MOJIOBHHE CHHCKOFO TOpH30HTAa MIaTPOpMEL 
(1). B apyrux pa3pe3ax KemOpua Avtae-CaaHcKoH o6macTH, re 6a3anXCKHH roe 
PH30HT OXAPaKTePH30BaH TOIbKO APXeOlNaTaMH, OH 3AHHMAEeT TO 2Ke CTpaTurpa= 
(puyeckoe MOsIO%KeHHe. 

TloarBepxkqeHvemM comocTaBJIeHHA O6a3aNxXCKOrO TOPH3OHTa C YaCTbIO CHH- 
CKoro CJIYKUT MpucyTcTBHe B KomMMmeKce poga Elganellus Suv., pacnpocrtpa- 
HeEHHOrO B CHHCKOM POpH30HTe f0ro-3anaHbIX paspe30B Cu6upcKo miatTPopMsl. 


Teomoruueckuit WHCTHTYT Ilocrynuso 
Axaylemun Hayk CCCP 24 IV 1958 


UMTHPOBAHHAS JIATEPATYPA 


1Y.T. Ky pasaesa,Jl.H.Penuna,B.B.Xomeutosceku ht, Born. MONI, 
Ne 5 (1958). * E.B.JlepmMoutosBa, HwyxuexemOpuiickue tTpuno6vTH u OpaxHonoyEE 
Boctounoh Cu6upu, 1951. 3% H.IIl.C ypoposa, COopx matepuanos kK OcHopaMm majeoH 
Touioruuw, B. 3 (1958). *P.Hupe, Ann. Paleontol., 39, 1 (1953); 41,4144 (1955). 
> H. Mansuy. Mem. Serv. Geol. de Indo-Chine, 1, Fase 2 (1912). ° G.F.Matthew, 
Trans. Roy Soc. Canada, Sect. 4, 1887. 
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Jloxzaygn Akagemun Hayk CCCP 
1958. Tom 121, Ns 6 


UATOOLHA 


MH. B. PAMKOB 


LMTOXUMUYECKHE OCOBEHHOCTH AJEPHOrO ANMAPATA 
PABHOPECHMYUHbIX HH®Y3OPHH LOXODES STRIATUS 
ML. MAGNUS 


(ITpedcmasaeno axademuxom E. H. THaeacecxum 19 II 1958) 


Maxponykuieycbt (Ma) HeKoTopblxX Hu3lIMX uAdysopuli, Hampumep Trache- 
ocerca ('~*), oTmmuatorca or Ma Oonpumucrsa Ciliata ovenb MawbIM cogep.Ka- 
iveM JesokcupHOouyksenHOBOH KucOTHI (JLHK) u necnoco6uoctaw K JeseHHIO; 
IPH eeHHu UNpy3opHu OHH pacnpeenAlOTCA MexKLy MovepHAMH OCOOAMH. 
Mukponyksieycht (Mi) ReiaTca MHTOTHYeCKH, 3aTeM YaCTh HX NpeBpallaerca 
3 sauaTKH Ma u nonowuseT uncno iocnequux. IIpu passurun 3ayuaTKoB Ma He 
JMaeTCA OTMeETHTb yBemHYeHHA KOMHYecTBa JIHK (374). 

Takoro poJa peopraHv3alHoHHble Mpolleccbl, CXOJHbIe C 2HJOMHKCHCOM 
4°), ONMCaHbI Take MPH LeNeHHH un*py3sopul U3 poza Loxodes (°~?). Mspecruo, 
iro Ma Loxodes Hukorgla He JeATCH MH YTO YHCNO UX MONOMHAeTCA MOcIe Kaxk- 
joro JeseHHA OcoOu 3a cueT Mi. 

Sayaya padoTbl — WuTOXuMHyecKoe u3yyeHHe agep Loxodes B Wemax cpaB- 
1CHHA UX Cc aAMpamu Trachelocerca. 

Matepuaa mo Loxodes striatus (Engelm. 1862) u L. magnus Stokes, 1887 
cem. Loxodidae, nogorp. Gymnostomata) * co6pay B 1954—1957 rr. B mpymax 
craporo Ilereproda (Jlenuurpagckaa o61.). Mxady3opuu u3yyanucb riaBHbIM 
\Opa3soM Ha TOTAJIbHbIX MpenmapaTax (PuKcalHA c MpHksenBaHHem No Hucceu- 
jaymy (°)), YacTHUHO Tak»xKe Ha cpesax. HyKksIeHHOBbIe KHCOTHI ONPeAeIANHCb 
10 Dénbreny u no Bpaure (!°) c MOMOLMLbIO OKPacOK METHJIOBBIM 3eJ1CHbIM — TH po- 
IMHOM HW TOJYHIMHOBOH cuHbIO. YAanenve pHOOHYKNeHHOBOH KucsoTH (PHK) 
IDOHSBOAMIOCb HIM pacTBOPOM KpHcTasIMYecKOH puOonyKueasbl ** (1°), HI 
| N HCI npu 60° B tTeyenve 10 mun. (4). JLHK ynananacb Kpuctasmmueckon 
lesoKcupHOonykvieason ** mo Cangepcy ('*). CymMapubii 610K ompeyenssica my- 
eM OKpaCKH MpenapaToB CyJIeMOBbIM pacTBOpoM Opom@exooBoro cuxero ('%), 
\CHOBHEIC GeyIKH (THCTOHBI) OKPalUMBaJIHCb MPOUHBIM 3ereHbIM mpH pH 8,2 (*4,1°). 
3cero H3y4eHO OKONO 12 TIC. 9K3emmuIApoB L. striatus u 2 TbIC. 9K3eMMVIAPOB 
_. magnus. : 

Syepuprt annapat L. striatus (puc.1 @) cocrout us aByx Ma u pByx Mi. 
.. magnus (puc. 1 6) — 6omee KpymHaa cbopma, umetomaa of 9 fo 31 Ma u oT 
) mo 32 Mi. 

Crpoenue agep y L. striatus u L. magnus BO MHOPOM CXOfHO. Maxkpouykuleycbl 
dbepuyeckue, WuameTpom 7—9 Pp y L. striatus u 6,5—8p y L. magnus, coqep»xaT 
AKIbI OMY UCHTPabHyio HyKeory. B ux nepudepuyeckux YacTAX HaXOsT- 
d M@JIKHe paHyJibl, B3BeLUeHHbIe B Kapvouumde (puc. 2 oe-—u— L. striatus; 
uc. 21n — p, puc. 8 — L. magnus). Hykseona y o60ux Buon Pembren-oTpu- 
larembHa (puc. 2 3, p), OKpallMBaeTCA BeCbMa HHTCHCHBHO MMPOHHHOM (puc. 2 
yc, n) U TOMYMAMHOBOH cuHbIO (puc. 3a). esoKxcupuOonykneasa He NeHcTByeT 
a Gas0c:umMIO HYKMeONbI; Mocue PHOOHYKeasbl OHA Gonee He KpacuTca HH MH- 
OHVHOM, HU TO.yHAMHOBON cuHbIO. AnanorM4Ho JelicrByeT rugpomns | N Hcl 


* Cyctematuka BuoB Loxodes cubHo 3alyTana. 3yecb NpunsatTa KNaccupukauna Kaus (8). 
** TIipnnomy OlaroqapHocTb B. JI. Hemunucxoh (ma6opatopua yuToxumun Mucrutyta WH- 
onoruu AH CCCP) 3a mpegoctapsenve H3roTOBJIeHHBIX C10 MpellapaToB HyKdJlea3. 
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(puc. 3, 6 — TOJMYHAMHOBaA CHHb MocwJe HCl). Cnegopatenbuo, nykseoubt M 
o60uxX BuoB coxepxaT PHK B BbICOKOM KOHIeHTpalluu. B uyksleoax O¥eH 
MHOFO GeIKOB, CYA MO HHTCHCHBHOMY CHHe-(HOJeTOBOMY OKpallHBaHHlo CyWe 
moti — 6pomdenonoBbim cunuM (puc. 3 6). Ilpounbim semeHbIM HYKMeOMbI Kpa 
CATCH JIMLIb OUCH C1a60, B OCHOBHOM No nNepudbepun (puc. 2 uv). OveBu AHO, T1aB 
waa Macca OeKOBB HyKJleomaxX HerMCTOHHOrO THA, XOTA HMeeTCH HeOoJIbLa 
IIPHMeCb OCHOBHBIX IIPOTCHHOB. 


Puc. 1. a — Loxodes striatus, ToTambHbIii mpemapatT, remamayH, 600% , 
6 — Loxodes magnus, ToTabHbIlt MpemapaT, remamayH, 290 X 


Tpanyibl nepudepnyeckon yactu Ma yL. striatus u L. magnus yBoakoro poja. 
‘Oyu 43 HUX De breH-NOJIOKUTEbHbI (pc. 23, p); y L. magnus oHH KpacaTcA 
TaKKE METHJIOBbIM 3e€JIeHbIM (pc. 2 1), y L. striatus — He kpacatca (puc. 2 9). 
OxkpallMBaemocTb 9THX rpaHyJl yCTOHuMBa K pHOoHyKea3e H paspyluaeTcn Me- 
30KcupHOouykvieasoH. OuepnytHo, OHH coxepxKat JIHK, komnuecTBo kKoTOpoH 
B ofHOM Ma L. magnus u oco6enuo L. striatus He3HauHTeIbHO MO CpaBHeHHW 
c TunuuHbiMA Ma undy30puHii; OHO ABHO He MpeBocxoyuT KomuyectBa JIHK 
B Mi (cm. pucyHkn). [panyuibl Apyroro pola Gomee MHOrOUNCIeHHbIe, Dé breH- 
OTPHIMAaTeJIbHbIe, KPaCATCA MHPOHHHOM Kak y L. striatus, Tak u y L. magnus 
(puc. 2 oc, n). PuOonykea3a CHUMaeT UX OKPallIMBaemMocTb. OueBu HO, 3TH rpa- 
HyJIbI cowepxkaT PHK. Tosyuaunospaa cuHb KpacuT Kak JJHK-rpauyupl, Tak 
uv PHK-rpanyubi (puc. 3, a); nocme pHOonykia3bl uu HCl pugupt TonbKo JLHK- 
rpanHybl (puc. 3 6, cepa), mocie esoKcupHOonykseasbl — TOMbKO PHK- 
rpanyubl. IIpH o6pa6orke mpenapata o6euMu HyKsIea3amMu B Ma ue ocraercsa 60- 
wiee HUKAaKHX BelllecTB, KPaCALMXCA TOJYHOHHOBOH CHHbIO. OueBu HO, ITOT Kpa- 
CHTEJIb CHEMMPMYEH JIA HYKJICHHOBBIX KHCJIOT Ha MaTepnaste Loxodes (puKkcaua 
mo Huccen6aymy). 
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ic. 2. Paspurue maxpouyxneycos Loxodes (2300 x). a—u —L. striatus: @ — craqua 
OMaTHHOBOH ceToUKU, WDenbred — 1MXTrpioH, BBepxy — Mi; 6—ctTayMA xpoMmaTuHO- 
x rpanyn, Denbren; ¢—TO *e, MeTHOBLIM seNeHHM — MHPOHMH, 2 — paszpobmenne 
aHyJI Ha MemKue sepHa JIHH, Ban3y — Mi, @MenbreH; 0— OABIeHHe MeIKHX Hy- 
eon, Bau3y — Mi, meTHAOBEIH seneHbIii— UMpoHHH, ¢—wonBieane PHK-rpanyn, 
THJIOBHM 3eeHEIM — NMPOHMH; 2% — B3pOCAH MakpoHyKeyc, BHUsy — Mi, MeTuno- 
i 3eneHbii —nupoHun; «—To *e, DeLbreH; u—TO Me, MpOwWHIM seneHH upu 
1 8,2, cupasa psepxy — Mi; x—p—L. magnus: » — crayua xpoMatHHOBOM ceTOUKH, 
pasa pansy — Mi, Menpren — 1MxTIpioH; «—cTaqMA XpoMaTHHOBLIX pany, Deup- 
H; “—TO 2K, MCTHOBHI 3eeHEI — MMpOHHH, ¥ — NOABJeHMe HyKIeo, cynema — 
OMeHONOBLIM cuHuM; 0 — NOABIEAHe PHH-rpaynyi, cimAnue HYKICON, MeTHIOBEI 
nent — nuponnE; n — BapocnEi Ma, sansy — Mi, MeCTHIJIOBLIN 3eieMbiii — NMPOHRE; 
p—asa Ma u Mi, Menbres — Iuxtrpi“ 


| Tpanysbt o6onx TuN0B CowepxaT OeoK, HO OcobeHHO ero MHOoro B PHK:- 
|) rpanyax (pune. 3 8). Ilo-BuquMomy, 6e10K TOT B OCHOBHOM HerHCTOHHOrO THMa 
(numb JIHK-rpanyabt cabo KPaCATCA MPOUHBIM 3eeHbIM, puc. 2 wu). IIpuauna 
| OTCyTcTBHA OKpackH JIHK-rpanya L. striatus merumosbim 3eneHbiM (puc. 2 2) 
} MoKa HeusBecTHa. Moxer O6biTb, Jeno 3yech B AenomuMepusaunn JTHK (19) 
) WM B oco6om xapaxkTepe cpa3u JIHK ¢ 6enkom GA 


Puc. 3. Muxpodororpadun agep Loxodes magnus, 2000 x, a — ogun Ma u ypa 

Mi, TowyuguHoBas cub; 6 — Ma, Mi u 3auatox Ma Ha craquu JJHK - rpanya 

(cipaBa), TOJyHAMHOBaA cHHb mocne HCl; @—Ma, cysema — 6pomdenouossrii 
CHHHH 


Mi L. striatus umetor qauHy 2—3 p; Mi L. magnus xpynuee (3—4,3 1). 
Y o6oux Bugos Mi romorenubl, pesko Pénbren-nowo*KuTenbub (puc. 2 a, 2, 
3, K, p). OHM KpacaATCA MeTHJIOBbIM 3eJICHbIM (puc. 2 0, e, oC, 0, N) M TOMYHAMHO- 
'BoH CHHbIO (pic. 3 a); MHpoHHH He BocMpHHuMaloT. PuOonyKeasa HU THApoOH3 
1 WN HCI (pue. 3 6) ne yMenbmator oxpatmBaemocru Mi. Mi coyep»kaT HemHOrO 
OeKOB (rouyOaA OKpacKka cysemMolH — OpomdeHosOBsIM CHHUM y OOOMX BUOB). 
BeposaTHo, Bce HIM OO/bIaA YaCTb OeIKOB peAcTaBseHa 3,eCb THCTOHAaMH, cya 
M10 HHTCHCHBHOH OKPaCKe MPOUYHBbIM 3eJIeHbIM (pc. 2 uw). OueBuyHO, Mi coyepxKarT 
? N€30KCHPHOOHYKJICOrMCTOHbI M He cogepxaT PHK. Bonpoc o namuuuu B HUX He- 
PHCTOHHBIX O€JIKOB MOKa OTKpbIT. Pacmpeyemenue rucToHoB y Loxodes B OcHOB- 
/HOM coBMaylaeT c pacnpeyemenuem JLHK. Mckmoyenne cocraBialoT HYKJeOVJIbI, 
)}B KOTOPbIX €CTb OCHOBHbIe OeKH, HO HeT JJHK. 
1 L[uronma3mMa o6ouxX BuOB coxepxKuT PHK u 6enku HerucTOHHOrO TuMa (cM. 
| pHCYHKH). 
" B cBa3H C OpHruuasbHOCTbIO crpoeHusa Ma Loxodes 6obui0l HHTepec mpHo6- 
} peraer ux pasBurue. IIpu genenuu L. striatus ((°,’) 1 AaHHble aBropa) KarklaA 
) MouepHsAA OCOOb MOyyaer No OfHOMy MaTepHucKomy Ma. O6a Mi JeaaTca MuTo- 
‘Tuueckun. 3 gpyx Mi Oyzyulel WouepHel ocoOu OfMH MpeBpaliaerca B 3auaTOK 
iMa, apyrof qenurca BropwuHo (cM. cxemy B (*)). B pesybrate B qouepHUX 
}ocoOaAX BOCCTaHaBIHBaeTCA HCXOJHOe YHCIO Aep. 
Pa3putue 3auaTKoB Ma nauunaertca y L. striatus c o6pas0BaHua B HUX Derb- 
» PCH-IIOMOXKUTCIbHBIX CeTUATHIX CTPYKTYP (puHc. 2 a) B pesybTaTe BaKyONM3alHU 
|Mi. Cerouxa pacnagaerca Ha JIHK-rpanyab, kpacaueca no Oénbreny 
| (puc.2 6) HMeTHJIOBBIM 3eJ1CHbIM (puc.26).3aTem HaOOMaercs pa3ipo6enue JLH K- 
pany. Ha Oomee Memkue 3epHa (puc. 2 2); 10 BCeli BeposTHUCTH, 3,eCb MMeeTCH 
‘W yMenbllenve KommuectBa JTHK. Savarku Ha CTaM XPOMATHHOBbIX 3epeH 6el- 
ybr Oenkamu. HecxonpKo n032%Ke B HAX MOABAAIOTCA OT | Jo 4 MeIKUX HyKJeO, 
6oraterx PHK (puc. 2 0) u GesiKOM, a 3aTeM MW MMpoHMHOdubHEIe PH K-rpanyvipl 
(puc. 2 e). Bnaorb Xo stoi craqun JLHK-rpanyvibl 3a4aTKoB OKpallMBaloTca Me- 
THJIOBbIM 3eJ1eHbIM (pC. 2 O, @), HO Maslee OHH MpeTepMeBaloT KaKoe-TO H3MeHeHHe, 
'B pesyabTare KOTOpPOrO TepA!OT CPOACTBO K METHJIOBOMY 3e/1eHOMY, OCTaBaACb 
Pénbren-NOMORKUTeMbHLIMM (PHC. 2 9, 3). 

Hykseoubl mocreneHHO yBeIMUMBalOTCA B pa3MepaX, HaKallIMBaloT PHK 
HW CAMBAIOTCA B OHO WeHTPaIbHOe AMPbILIKO (puc. 2 9c); TeM CaMbIM NocTHTaeTca 
eTpoenue B3pocsoro Ma. JHK-rpanyvtbl mocequero (puc. 2 3) HemocpeCTBeHHO 
mpoucxogzsat or JLHK mukpouykleyca; MpH3HakOB CHHTe3a J\HK pu passuruu 


Ma ue ormeyeHo. 
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Tipu nenenuu L. magnus ((°,”) 4 Januble aBTOpa) MaTepHHCKHe Ma pacmpeje- 
JIMIOTCA MeXK Ly RouepHuMu ocobamu. Mi emaTcA* HeCHHXPOHHO B TeyeHHe Bcero 
TepHojla OT JeveHuA AO NeneHuad ocoOu. Bpemsa oT BpeMeHH OTACJbHbIC Mi mpe- 
Bpamaiorcs B sayaTkH Ma. IIpu passuruu sayatKos Ma L. magnus Tak»Ke HMeeT 
MeCTO CTaUA XPpOMaTHHOBOH ceTouKH (prc. 2 K) u ctragqua JLHK-rpanya (puc. 2 4, 
Mm; puc. 3 6,cmpaBa).B ormuune or L. striatus, yL. magnus orcyTcTByeT pa3ypo6- 
nenue JIHK-rpanya Ha Oomee menkue 3epua (cp. puc. 2 2,  u 0, p). WHK-rpa- 
HYJIbl COXpaHAIOTCA Ip pasBuTHM 3ayaTKOB Ma y STOO Bula HeM3MCHHBIMH. 
Cnutes JIHK 3mecb orcytcrByer, kak uy L. striatus. THK-rpanyabi cozep2at 
Mano 6enka (puc. 2 4). Jlanee B 3a4aTKaX MOABJIAIOTCA MCJIKHe HYKJICOJIbI, CO- 
jlep2Kauue Seok (puc. 2 x), PHK (puc. 20); oHM pacTyT H CIMBalOTCA B WeHTpasb- 
Hoe ApbuuKo (puc. 2 0, n). Besey 3a HYKJeOaMU B 3a4uaTKaX CTAHOBATCA BUHL 
u PHK-rpanyasl, Kpacaueca mupoHHHoM (puc. 2 0). OkpamuBaemoctb JHK- 
rpaHyJI METHJIOBbIM 3@JIeHBIM coXpansetca y L. magnus u Bo B3pociom Ma 
(puc. 2), B oTsauune oT L. striatus. 

Trachelocerca u Loxodes — He poXcTBeHHble (POPMbI; OHH MpHHAaexKaT K 
pa3HbIM BeTBAM pasBuTua Gymnostomata (*). Tem He MeHee, CTpoeHHe MU pasBH- | 
que Ma y 9Tux bop riy6oko CxoqHbI. CXOJCTBO BbIPa%KaeTCA B MaJIOM KOJIMYe- | 
cTBe JIHK 8 Ma, a Takxe B oTcyTcTBHN cuHTe3sa JIHK u kakux-H60 NpH3sHakOB 
9HIOMHTO3a MpH UX pasBuTHH. Hanuno u pasiMunaA B cTpoeHHH sjzep Trachelo- | 
cerca u Loxodes (y Loxodes umetotca PHK-rpanyabt B Ma, a Mi Oouee 6eqHbI 
TpoTeHHamMu m0 cpaBHeHuto c Trachelocerca). Ho stu pa3siM4yHA BPA JIM UMeIOT 
NpHHWAMMasbHoe 3Hauenue. Ilo-Buyqumomy, HecnocoOHocTb Ma k Je/1eHH10 BbISBa- 
nua y Trachelocerca u Loxodes oHHMHM HM TeMH Ke NpHYHHAaMH — OTCYTCTBHEM 
cuntesa JIHK u Hecmoco6HocTbIO XpOMaTHHOBBIX 97eMeHTOB Ma K yJBOeHHIO. 
Ouesuguo, Ma Loxodes qunmougubl, Kak u y Trachelocerca, B TO Bpema Kak Ma 
6OuIbIUMHCTBa HHPy3opHH nomwHMIOMAHEI (*). 

CxoJCTBO B CTpoeHHU AepHoro annapata y Loxodes u Trachelocerca yxKa- 
3bIBaeT Ha OOJIbLUIYIO MPHMHTHBHOCTb ONMCaHHOrO THMA MAKPOHYKJICYCOB, a TaK- 
2%e MpolleccoB AepHOH peopraHv3alHH, COMPOBOKAAaOulMX eeHHe JaHHbIx 
Huudysopui. 


UucrutyT wutTomornn Tloctymu.to 
Axayemuu Hayxk CCCP _ 12-16 1958 
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TEHETHKA 


ll. A. XPAHOBCKMA 


O HACJIEXOBAHHH PASMEPOB H ®YHKIMH MOJIOBbIX 
PKEJIES Y TJOMAWHAX NTH 


(ITpedcmaeaexo axademuxom E. H. Ilaeaoecxum 25 IV 1958) 


HccleqoBateiu COBpeMeHHOM TeHeTHKH H CeJIeKI[MH 2KHBOTHEIX 3aHMMAalOTCHA 
M3YYCHHEM 3aKOHOMEPHOCTell HS3MCHYHBOCTH H HaCJIeACTBEHHOCTH MpeHMylect- 
BeHHO BHEIMHUX OCOOeCHHOCTeH CTPOCHHA XMBOTHOFO OPraH3Ma, B TO BpeMsA Kak 
MOUTH BCe 2KH3HCHHO-BaXKHbIe OTMPABJICHHA, OMPeNeAIOULHe OCHOBHbIE MPOLyK- 
MBHbIC KaYeCTBa XKHBOTHOLO, CBA3AHbI C BHYTPCHHHMH OpraHaMu M CHCTeMaMH. 

I]puunHbl STOrO MOHATHHI: OCOOEHHOCTH BHYTPeHHUX OPraHOB M3yYaTb H, TEM 
Hosee, HCMOMb3OBaTb B CeJIEKUMOHHOM paOoTe 3HaYHTeIbHO TPyHee, YeM BHELII- 
HHe OCOOCHHOCTH CTPOeCHHA X%KHBOTHOTO. Tem He MeHee, 9Ta MpobeMa OblIa M0- 
cTaBIeHa ellie B Havase Hallero cromeTua (17%). 
| Kpuruxys HegoctaTKu yueHHuaA 06 akKcTepbepe 2%xUuB0THHIX, E. A. Borgqanos 
(‘) IpuspiBas pa3spabaTbIBaTb THMbI TeIOCIOMKEHHA X%KUBOTHBIX Ha PUCTOMOrHYe- 
ckoH uv O“OXuMUYeCKOH OCHOBe. Pa3BuBana yueHne 06 HHTepbepe Oouee NOApOoHO, 
TO. ®. JIuckyn (7) noqyuepkuBad, YTO HEOOXOAHMO YNOPHO HCKaTb NYTH WIA MO- 
3HaHHA (OPM Tesla HW UX CBA3H C (YHKUMAMH, TaK Kak pellleHve 9TOrO BOMpoca 
PHHECeT OFPOMHY!IO MOMb3y AXHBOTHOBOACTBY. Oco6eHHO OobIuoe BHHMaHHe 
JIuckyH OOpaTH Ha %Kele3bl BHYTPeHHeH CeKPeLMH, BbICKa3bIBaA Mpesnosox*e- 
HHe, UTO HX Pa3MepbI HM XapakTep (PYHKILMH ABJIAIOTCA HACJIEACTBCHHBIMH MpH- 
3HaKaMH. 
| Ha ocnopanuu 3THX TeopeTuyecKuX nonoxenul IO. ®. Jiuckyn (*), A. B. He- 
imnsios (7,°), E. JIucuuxul (°,”) u ux mocieqoBaTeH Chelaiv WepBble Warn B Ha: 
(MpaBeHHN H3yYeHHA UW HCMOIb3OBaHUA B CeJICKIMOHHDIX WeAX OCOOeHHOCTEH 
icTpoeHia 2%Kee3uCcToli TKAHH MJICYHBIX 2Kee3 KpynHoro poraroro cxota; I’.M. Tu- 
‘xomupos (8) myTemM oTOopa No cTeNeHv pasBUTMA THMyCa AOOMNICA pe3sKOrO yy4- 
SUICHHA 2KU3HeHHOCTU Ubinas; X.P. Kywuep (°,*°) c corp. BexyT pa6ory No uc- 
M101 b30BAaHHIO B Ce@ICKIMH XKMBOTHBIX HM MTHIL MHTEPbEPHBIX OCOOeHHOCTeH KPOBH; 
 Aurauu, B rpadcrse Temnump, B CeviexuH Ha yAVIMHeHHe TYOBMIa OeKOH- 
MHBIX CBHHEH, YCMelIHO HCMOJIbSYIOTCH PCHTTeHOBCKHe Ty4H -— OTOOP BefeTcs 
B MOJIONOM BO3pacTe Mo uNcy pedep ("). 
| V3 npupefennbix IHTepaTypHbIX AaHHbIX BUAHO, YTO HECMOTPA Ha aKTYAIb- 
(HOCTb TIpoO/ieMbI H ObICTpoe pasBUTHE TEXHHKM HCCMeNOBAHNA, SKCNEPHMEHTAI b- 
lMaa OMONOFHA, HB YACTHOCTH PeHeTHKa HM CeIeKIMA 2KUBOTHBIX, HYAKMAlOTCA B CO- 
‘BEPUICHCTBOBAHUM MeTOJOB CeJIcKUMH JOMAIIHHX XKHBOTHBIX. 
| Hamu Bp 1953 r. HayaTbl uccIeOBaHHA U3MeCHYMBOCTH HW HaCJIeACTBeHHOCTH 
jpasMepoOB MOJIOBbIX Kese3 y LOMAWIHUX ryceli, y KOTOPbIX, KaK H3BeCTHO, elle OUeHb 
HV3KH MPOH3BOACTBEHHbIe MOKAa3aTeH TWIOLOBUTOCTH HM CKOPOCHeJOCTH. - 

Ha mporsxKeHHun BCeX eT OMbITa MBI CTapaJIMCb MOMepxUBaTbh MIPpHMepHO 
‘OMMMHAKOBbILi 30OTEXHUYECKHM (POH, CMOCOOCTBYIONLAH M&KCHMAJIbHOMY MPOABJIe- 
MHIO OCOGeHHOCTeH MIOAOBHTOCTH H CKOPOCIICJIOCTH. Q . 

 Vismenunpoctb pa3MepoB H THCTOJIOTHYECKUX OCOOeHHOCTeH CTPOCHHA MOJO- 
BLIX Kees y rycell H Apyrux AOMAlIHUX NTHI, a TAKXKE CBA3b €e C MVIOAOBHTO- 
OTbIO H CKOpOcesOcTbIO MOKa3aHbl HAM PaHee fae Bonpoc Ke O HaCJIeOBaHHH 
TUX MOpHosOrMyecKUX MU PU3sHOMOTHYECKHX ocoOeHHOCTeH MYy2XCKHX MOJIOBBIX 
mkene3 y rycell uCceOBaICA HAMM BIAOTb AO HaCTOALero BpeMeHH. 
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Bcero 3a 9TH FoJbl NOYYeHO YeTbIPe NOKOMeHUA MH HCcCMeOBaHO OKOWIO 400 
romoB rycef#. Monofpie rycaku, NOTOMKH OT UcXOAHOH rpynnpl onpira 1953 r. 
“3 Toa B rol NOABepraicbh ONepaluu TanapoTOMHH uM OTOMpPaJIHCb Mo cTeneHy 
Pa3BUTHA MONOBHIX W*ese3. CremeHb oTOopa Obla MPHMePHO OAMHAKOBOH M pPaB 
Hamach 5—10%. 

Ecav MpHHATb CpeHIOIO JWIMHY MOJIOBON *eslesbl y rycakoB McXOHO"O CcTaMa, 
onpira 1953 r. 3a 100% (10,77 mm), To B 1954 r. B Fi QauHa Nom0BOK *Keesbl 
B CpeqHeM yBeHuMNach Ha 14,2% (12,3 mM), B 1955 r. B Fe Ha 23,5% (13,3 MM 
uB 1956 r. B Fs wa 30% (14 mm) — no cpaBHeHuto c ucxoqHOH. MHaue ropopa: 
3a ueTbIPe rosa OTOOpa pa3sMep TMOJIOBOH Ke/esbl YBeIMUMICA MOUTH Ha OJHY 
TpeTb MO OTHOWeCHHIO K HCXOJHOMY. 

IIpupeqeHHblt MaTepHadl MO HaCeOBaHHIO Pa3MePOB MOJIOBbIX Kees Ka 
caeTCA JIMUIb OLHOrO NepHosa pasBUTHA MOJIOBOH 2Xeesbl, A HMCeHHO—IepHoa 
peqWecTBylollero PU3HOJOTHYeCKOH AKTHBHOCTH *Kese3. Ha mpoTaAxeHHH Bce 
JI€ET ONbITa MOJIOBbIC *KEe3bl H3SMePAJHCh TpHMepHoO B 3,o—4-MeCAYHOM BO3spa 
cTe, H Ha STOH CTANMH OTHOCHTeEIbHOFO PUSHOMOFHYeCKOrO MOKOA MpOuSBOAMIC 
oT6op. i 

Bomee ReTaibubI anaiv3 STHX WaHHbIX 10 rosaM MOKa3aJ1, YTO B Pe3yJIbTAaT 
oTOopa M10 CTeMeHH Pa3BHTHA MOMOBbIX %Kele3s Y 3HauNTeIbHOH YacTH TyCcaKOB 
F3 HaMeTHIMCb pe3Kue CIBUTH B Mepexose Kees B AKTHBHOe (PU3HOMOrMYeECKO 
cocrosHHe. Ecun B 1953 r.,B Hayame ombITOB, cpequ Gosee 500 rycakoB 3,5 
4-mMecA4HOrO BO3pacTa MbI He OOHAPYXKMWIH HU OANOPO rycaka, OOaaBllero 
JI€3aMH B COCTOAHHH (PU3HOJOrHYeCKOH AKTHBHOCTH, TO B 1956 r. cpequ OJHOBOS 
pacTHbIxX MOTOMKOB F3 6plio O6Hapy2xeHo No 15% rycakoB, OOsaalouluxX O¥eH 
KPYNHBIMH, BMOUHe CPOPMHPOBaHHHIMH TMOJIOBbIMH %KewesaMu, HAXOLALLMMUC 
B COCTOAHHM (PUSHOMOrMYeCKOH AKTHBHOCTH. OTH rycakH UMeNM UpHTOAHyt0 Ad 
OMJIOAOTBOPeCHHA CeEMeCHHYIO XUAKOCTb H HACTOHYMBO MPOABJAJIM MOJIOBOe Bul 
qenne. 

'B nepuox nan6onbuleli MOOBOM aKTHBHOCTH (B alpene Hw Mae) rycaku 
‘TIOTOMKH Fpylill NOMOXKXUTeIbHOrO OTOOpa — UMeJIM B 3TO BPCMA CEMCHHHKH He 
43% Oonee Kpymuble, eM rycakM — MOTOMKH rpynm oTpHuaTetbHoro oT6opa. 
vu Ha 30% Gonee Kpymuble, 4eM rycakH KOHTPOVIA. 

B MOJIHOM COOTBETCTBHH C STHMM MOPPOsOruyecKHUMH CABHTaMH HaCJIeACTBeH- 
HOCTH HAXOJATCA HW U3HOMOrHYeCKHeCIBHTH BOTHOWICHHH MJIOOBUTOCTH H CKO= 
pocnesoctu. Hapsay c yBeuueHHeM pa3MepoOB MOJIOBBIX Kee3 CAMILbI — TOTOM 
KH py NOO*KUTeIbHOrO OTO6Opa — aBasIN U3 Tosa B To u Gomee BLICOKYKO 
ONNOOTBOpxeMocTb su. Tak, B 1954 r. nogonbirubie rycaku Ramm na 21,1% 
OouIbUIe ONIOAOTBOPCHHEIX AMM, YeEM rycakKH — pynMbl OTPULaTebHOrO OTOOPA. 
a B nocweqyioulue TOsbl rycakH — NOTOMKH py MOMOKUTeMbHOrO OTGOpa — 
o6orHaJH 10 OMIOAOTBOPAeEMOCTH Marke MWIeMeHHOe HU 2HTHOe cTago (B 1955 r.— 
Ha 12,5—18,2%, B 1956 r.— na 12,6%). 

OHOBpeMEHHO CJIeAyeT OTMETHTD, YTO YETHIPEXETHHH OTOOP CaMILOB Mo CTE 
M€HH PaSBHTHA MOJIOBBIX 2KEJI€E3 3AMETHO H3MCHHJI B JIYYLIy!IO CTOPOHY He TOJIbKC 
MWIOMOBHTOCTb, HO HW CPu3HOMOrMYeCKy!O CKOpOcHesocTb ryceH MOMOMbITHOrO CTA: 
na. Ha cammax 9TH MpHoOpereHHble OCOOeHHOCTH CKOPOCNeOCTH MPOABJAIOTCA. 
mpexkye Bcero, B H3Me€HeHHH MOBeenyecKuX pediekcos. JlocrurnyB kK 4-mMeca™ 
HOMY BO3pacTy JOcTaTOUHOM MACHOH CKopocmesocTu (qo 8 Kr %uBOrO Beca) 
“SHAUMTeIbHaA YaCTb FyCaKOB HAYMHaeT BECbMa HACTOHYUNBO MPOABJATh MOJIOBOE 
BuleyeHHe K CaMKaM, XOTA MOCeAHHe B uIOIe H ABycTe pasMHOMKATHCA elle Ht 
cnocoOubl. B 9To %xe BpeMA B KOHTPOJIe, B OCHOBHOM IJICEMeHHOM cTayle nu ax 
B 9JIMTe HM OAMH CaMell MOJOBOrO HHCTHHKTA yXaxKMBaHHA He MpoOABMAeT. 

OueHb HHTEPeCHBIM TAKKE ABIACTCA H TO, UTO OTOOP CaMILOB MO MOJIOBLIM KE 
J1e3aM, HE YCHIMBat 3aMeTHO PUSHOMOrHYeCKOH CKOpocnemocTH UX LoUepel B ep 
BOM TOY 2%KH3HH, OUCBHHO, BJIMACT KAK-TO Ha MJIOMOBUTOCTH NOCIeHUX CO BTO 
poro rola 2ku3HH. B nalliem onbire nepespble 4 Apyrux BO3pacToB caMKH mpuobpe 
JIM COBEPINCHHO HOBBIe, 10 CpaBHeHHIO C TYCbIHAMM OCHOBHOTO mMIeMcTaa, OCO 
OeHHOCTH pasMHoxkenuA. B 1956 r. 9TH CaMKH MOCe HOpMabHOrO MpeKpallleHui 
AHWEKNAIKH B UIC COBEPIICHHO HeOKULaHHO BHOBb Haya AUWeKIAaKY B KOH 
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fe aBrycTa HW B Hayasle CeHTAOps (pH CaMbIX OG6bIUHDIX YCJIOBHAX KOPMJIC€HHA 
{ coJepxkanHua). 

XapakTepHbiIMu AWA OWCHKM 9THX CIBHTOB Y CaMOK SABJIAIOTCA HW CYMMAaDpHbie 
(aHHble AMIMeCHOCKOCTH 3a sTOT roy. IlogonbirHbIe CaMKH B KOHUecTBe 700 ronOB 
KA3aJIMCb HE TOJIbKO Oovlee MIONOBUTHIMH, HO MH HanOouee paHoO HavaBLUHMH 
(Mekaky HW HavOoee NO3{HO 3aKOHYMBIIMMH ee. Cpequ HUX ObilI0 HaHGombUIeEe 
ONMYECTBO TAKHX, KOTOPBIC HECIHCh C eBpaA NO lob, MPHYeM HaHOosbIUee 
OMHeCTBO AHI OHM CHEeCIH B NepBble Mecalbl aAlWekaqKku. Tak, nanpumep, 
HepexApble PYCbIHH MOAOMBITHOrO CTaja B (eBpayie cHecuH Ha 71%, B MapTe Ha 
39% up uione na 50% Sone AHL, UeM Ux KOHTPOJIbHbI€ CBEPCTHHUbI, UTO FOBO- 
DHT O ABHOM PaclUMpeHHH IWHKa AMWeKIALKU HW MOBbILICHHH MIOJOBUTOCTH HM CKO- 
DOCMeEIOCTH Y MOMOMBITHBIX TYCbIHb. 
| B 3akmiouenue celyer OTMeTHTb, YTO MeTO OTOOPA MO MOJIOBLIM XKee3aM MO- 
HKKeT OKA3aTbCA OCOOeHHO MepCneKTHBHbIM B Clyyae HeEOOXoUMOCTH ocyllecTBuIe- 
MMA HHAMBUAyaIbHOrO MCMbITAaHHA CaMILOB NO MOAOBUTOCTH HM CKOpocneocTH. 


Kuepcknit rocyapcrBeHubiit yHuBepcuTerT Tlocrynusto 
um. T. IT. UWlesuenxo 18 IX 1957 
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Jloxaann AkayeMun Hayk CccP 
1958. Tom 121, Ne 6 


IKOMOLHA 


B. 9. BEKKEP 


OCOBEHHOCTH BUTEJIJIOFEHE3A Y CAMOK 30JIOTOrO KAPACH 
(CARASSIUS CARASSIUS (L.)) B YCJIOBHAX NOBbILUEHHOU 
NJIOTHOCTH HACEJIEHWSA 


(ITpedcmaeaexo axademuxom E. H. Iaeacecxum 25 IV 1958) 


B pale pa6oT, OCHOBaHHBIX Ha MaTepHase U3 CCTECTBCHHDIX BOJOCMOB, MO?KHO 
HaHTH MpHMepbl BIMAHHA ycOBUM CyWleCTBOBaHHA Ha XO OBOreHe3a y pbIO| 
(2,4,°). B. A. Metten (*) yka3bIBaeT Ha BbICOKYIO MIaCTHUHOCTH Hepecta (H, cule 
AOBATEIbHO, Mpolecca OBoreHe3sa) y KapMOBbIX. OueBHAHO, YTO B YHCJIe MpOouHxX 
3KOJIOPHYeCKUX (PaKTOPOB MVIOTHOCTb HaCeJIeHHA Yepes OOecreyeHHOCTH pbIO MH- 
Wel TaKXKe JOJ2KHA BIIMATh Ha XO], Pa3BUTHA MOJOBIX NPOAYKTOB. McceqoBanne 
3TOrO BOMpOca MpeACTaBAeT He TOJbKO TeOPpeTHYeCKHH (B YaCTHOCTH, B CBA3K 
€ M3BCCTHBIM MOJIOKeHHEM O CaMOPeryJIAWHH UMCICHHOCTH Bua y pbIO (°)), 
HO M WpakTwyecKHH HMHTepec. 

Ha mpumepe 300Toro Kapaca HaMH OblWIO MOKA3aHO, YTO Pe3KOe NOBBILCHHE 
MJIOTHOCTH NONYAWLHU MOBIeKIO 3a COOOM COKpallleHue 4HCa NOPUHH BbIMeTAaH- 
Hol uKppl (°). B cBi3u Cc 3THM MpeAcTaBJACTCA HHTEPeCHbIM MpOCJeLHTb B TeYe- 
Hue Bcero BereTalMOHHOPO Nepvoya XO pasBHTHA OHA HW U3MCHEHHE COCTABa OBO- 
WHTOB Y pbIO H3 MOMYAWMH NOBbILICHHOM MJIOTHOCTH. 

Marepuaw WIA Takoro ucceAOBaHHA Ob NOMYYeH B OKTHAOpe 1956 r. u B Te- 
yeHve Mad — OKTAOpaA 1957 r. (Broporo rofla ombita). B KauecTBe OMbITHbIX BOJOe- 
MOB, Kak 4B 1956 r. (8), Hamu 
OblIH UcnOsIb30BaHbi UpysAbI Ne | 
Vismenenve Beca camox (6e3 ona) BombiTHEIxX npygax HW Ne 2 yue6Horo xo3nlicTBa | 
Sate a a es es) (MocimOnrysa moana ee 
KaxkblH. BecuoH 1957 r. B 
Aan upyny Ne 2 6biw0 ocTaBleHO 
poct,% 900 kapaceli (BMecto 1500, no- 


Ta6Oauna 1 


20 V 1956 | 9-14 X 1956 r.| 12—14 X 1957 r. 


Bec, © Bec, r 


CaxKeHHbIX B Mae 1956 r.) uw B 
Tpyn Ne 4 | {2:70 198.0 120.5] 74,2 | 164,5  mpyay Ne 1 40 (BMecro 200). 
Tpya Ne 2 12 Bisco Hao rae Takoe CHH2KeHHe MVIOTHOCTH 


mocay\Ku, a TakxKe Oomee Onaro- 
MpHATHBIe NWeTHHeE Temnepatyppl 1957 r. o6ycoBMIH yyulleHve pocta pbi6 B 
o6oux mpyqax (Tan. 1). Heemorpa wa 3HauNTenbHOe NOBbIIMeHHe TemMma pocTa 
ppi0 B 1957 r., cyulecTBeHHoe OTMMUHe B PYHKWMM AMYHHKA y CaMOK 43 NpyOB 
Ne 1 un Ne 2, Kak 6yeT noKa3aHO HuXKe, COXpaHHsocb. 

JA PHCTOJOrMYeCKHX MpenapaToB Bo BCeX CTYYaAX BbIPesaacb YacTb AHU- 
HUKa 3 ero cpetHeH OOacTH, MpuexkalleH kK MpOMeKyTKy MexKAy KaMepaMH 
MaBaTeMbHOrO MY3bIPA, H PUKCHPOBaacb %XuAKOcTbIO Bysua. SanusKka — 
We OMAMH-1apauHOBad; OKpacka — remaToKcuMHOM Opauxa. Ha npenapa- 
TaX Ip MaJIOM yBesIM4YeHHM MUkKpockona (OK. 7,06. 8 X) OblIONOACUUTaHO 4uCIIO 
OBOUMTOB Mo da3sam spenocTu. Ina KaxKJol ppiObr npocuuTIBasoch oT 250 
qo 800 KeToK, B 6ombumMHCTBe cnyyaes 350—500. Ha puc. | (npya Ne 1) uw Ha 
puc. 2 (npy Ne 2) noKa3aHo H3MeHeHHe COCTaBaH YHCa OBOILHTOB nepvoya 6oJ1b- 
Moro pocTa B AMYHUKAX CaMOK H3 OMNbITHIX MpyOB B MpOWenTax K OOULeMy UX 
KONHCCTBY (BKJIIOVaA H OBOMUTI Mepvoga Mayloro pocta). Lupe nox AaTamu 


B3ATHA 1poO — uncmO HCCAeMOBaHHbIX pbIO. Kpusaa 7 noka3biBaer Kome6aHne 
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) BCIMUHHI KosppulnenTa 3pemocrn camoK, KpuBaa J] (TOKO Ha puc. 2) — 
) TO Ke JIA. camuos. 
K KoHUy BereTaltMonuoro Mepuoga 1956 r. B cocrosnuu TOHay, CaMOK H3 OMBIT- 


| HBIX TIPyNOB OOHaPyXH0Cb COBEPLIeHHO OMpeqeeHHoe pasmuune. Y ppi6 u3 mpy- 
Na Ne 2 oBolMTEI Nepvoya GombUIOrO poc- 


‘Ta JlOcTHTvIM Pasbl KOHWAa BakyOH3alLuHn 


co 

4 (Ds), 4 Hb oKono 0,5% ux BeTynuan & 

|B cbasy oTmoxKenus x%enTKa (D,). Y ca- ve aS 
|MOK 43 mpyya Ne 1, *KuBIINX B YCJIOBHAX 40 28 

} MCHbIWeH MIOTHOCTH HaceeHHaA, Obee S& 

YHCO OBOMMTOB MepHoya Sombuoro poc- SS 
Ta ObIIO BABOe OOWIbUIMM, H, KPoMe Toro, s° 

| B cbasax OTMOXKeHMA *KeNTKa HAaXOMMIOCh ~~ é 

He 0,5, ampumepHo 14% oGmero uucua 8 

| AWLECKJICTOK. = 

K 10 V 1957 r. cocroauue ronag ca- SW 

9MoK u3 mpyya N22 mano u3smMeHuocb no) =& D, 
(CpaBHeHHI0 C TeM, 4YTO ObIIO B OKTAGPe S [0 D, 
1956 r., u oTMMYaNOCb MHIb OYeHb He- ES D3 
# 3HAUHTEJIbHBIM YBeJIMYeHHeEM UMC/a OBO- 0 5 Dy 
) quToB (asp Ds. YBenuunnocb KOAM4eCT- Ds 
1BO OBOWMTOB 3TOH rpynnbl uy pbiO 43 me D5 


‘mpyga Ne 1, Ho, B OTMM4UHe OT CAMOK H3 
)upyna Ne 2, 3necb npousolimu u Apyrue 
“w3MeHenua. Tak, 3HauuTenbuo Goubuie 72 % 
}cTaIO OBOLMTOB dba3bl De, CoKpaTHJOCb 
MX uNCcIO B tase Da 3a cueT mepexoya 
B moceqyroume — D,; u De. 

CpaBHuBad CocTosHue Fouay CaMOK H3 OMBITHBIX TIpyOB JO H MOcse 3HMOBKH, 
} MOXKHO, TaKHM OOpa30M, KOHCTATHPOBAaTb, YTO Pe3KO MOBbILMeHHaA MJIOTHOCTb 


7 
6 


REARS RITE NG 


Pue. 4. 


l 12 
8 


Kaosppuguenin spenocimu 


8 SSD, E98); Ds 
S 

RS 

Pos = 


ae te 
, (OO ae me 
WXhe WY gv ev su u 20 1m 8M i 6 sa =U ZK leh 5/2. 


Z 


tT Hicdaes hes kia telat Bam ala a | ia i sp bo ge MAT. 
moo 2 pf 0 2 oe 4 F 6 [Te os slic ithe lia 1S WAV 
Pure. 2. 


nacenenua (npya Ne 2) oOycOBHa CpaBHHTeJIbHO HH3KHH YpOBeHb pa3BHuTHA 
| OMOBIX MIpoAyKTOB K KOHILy BereTallHoHHOrO MepHosa HW OTCTABaHHe B TCMITe 
pa3BHTHA OBOMHTOB B TeveHHe MepBbIX Heeb CeAYIOUCH BECHEI. Kpome Toro, 
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| 


| 
upesBbivaliHo HeOaPONpHATHIe YCIOBHA CYLeCTBOBAHUA B TeYeHHe MeTa 1956 r. 
OOYCOBHIM OTCYTCTBHE 3aMaCOB IHTATeJIbHbIX BeULECTB H, TEM CaMBIM, HCKJIIOUH- 
JIM BO3MOXKHOCTb CBOHCTBEHHOFO pbIOaM 3MMHEFO pocta OBOLHTOB (}, %, *). 

B revenue caeyIoux ecu Awe y camok u3 npyya Ne 2 mponcxoguT Oyp-) 
Hoe pasBuTue ronan, u K 20 V nosBAeTCH OONbINOe YHCIO OBONMMTOB B azax 
OTJIOXKeHHA XWEITKA, KOTOPHIe B JaJIbHeEMWICM COCTaBAT MepBY!O MOPILHIO UKPHI. 
Pesko yBeIHUMBaeTCA H KOJIMYECTBO OBOWHTOB HavaJIbHbIX (a3 BakyOJIM3allMH 
(Di u De),— no-BuyuMomy, HaunHaeT (opMHpoBaTbcA BropaA NopiuA. Y ppd) 
u3 upyna Ne | B sTOT NepHoy MPOHCXOAAT COBEPLIeCHHO aHaJIOrHYHble U3MeCHeHHA 
cocTaBa OBOWHTOB ¢a3 BakYyOJIN3alluH. 

Kak MbI BHJlesIH, B TeYVeHHe 3HMbI COCTOAHMe TOHa caMoK H3 mpyya Ne 2 He 
H3MeHMJIOCb, a JO3PeBAHHe OBOMHTOB, BKJIIOUAIOLee BCe Pa3bl OTIOXKCHHA 2EJIT- 
Ka, NpOllWIO B OY€Hb KOPOTKHH cpok — oKovIo 15 He. CrefoBaTebHO, opra- 
HH3M pbIObI MOX%KeT B H3BECTHOH Mepe K HaYaJly HepecTOBOroO Mepwosa KOMMeHCH- 
poBaTb 3afep2KKky B Pa3BHTHH MOJIOBbIX MPOAYKTOB, BbISBAaHHY!O HeOAarONpHAT- 
HBIMH YCJIOBHAMM CYILECTBOBaHHA B TeyeHHe Mpelblqyujero ropa. 

K 28 V y camok u3 upyna Ne 2 yBenmunBaeTcA unCIO OBOLUTOB cpaspt Da, | 
KOTOPbIe BIOCeLCTBU OOpasyi0T BTOPY!0 NoplHio ukpbl. Y pbi6 u3 npyga Ne 1 
XapakTep H3MeHeHHH B COOTHOWI€HHH UHCJIa OBOMWHNTOB pa3HbIX a3 B OOLIEM 
Tako 2%e,— C TOH MHIUb pasHuilelH, uTO y HHX 3HAYHTebHO YBeJIMUHIOCb KO- | 
JIMYeECTBO OBOWMTOB @asbi Da, T. e. BTOpad MNMOpPWA UKPbl Y STUX pPbIO yxe 
Oomee pa3sBuTa. 

5 VI uncs0 HanouJIHeHHbIX XKeJITKOM OBOIMTOB y CaMoK u43 mpyna Ne 2 Jo- | 
cTHraeT MaKCHMyMa, H B TeYCHHE HECKOJIBKUX MOCMeLYIOMMX HEH MpOWCXONT | 
Hepect. Bropoli u mocleqHHH y 3THX pbIO MaKCUMYM JIA OBOLUTOB tas De—E | 
OTMe¥aeTCH B KOHL HIOHA HW COBMAaeT C PE3KHM COKPallleHHeM KOJIHYeCTBA OBO- 
IuTOB ast Ds. Tlocse Broporo Hepecta OCTaBLIHeCA HEBbIMeTaHHbIMH HKPHHKK 
noyBepraiwrTca pesopOWuHH, KOTOPaA 3aXBaTbIBaeT H YaCTb OBOWHTOB da3bl Ds. 
Takum o06pa30Mm, HepecTOBbI NepHo caMoK u3 mpyya Ne 2, kak nu B 1956 P., 
3aKOHUMICH K Hayaly HOA. 

Y camok “3 mpyya Ne 1, BbimoBseHHbIX 18 VII 1957 r., B ronayax mpucyTcr- 
BOBaJO OouIbUIOe YHCIO OBOLHTOB tba3 De — E u Ds, T. €. HanMuo ObwIn ellie Be 
NOPWHH UKPbIl. ITO OOCTOATEJCTBO, a TAK%Ke YCMEWIHOCTb MpHMeHeHHA THNOdH- 
3apHOM HH beEKWMH K OHO M3 TAKHX PbIO NO3BOJAIOT 3aKJIIOUNTh, YTO HEPeCTOBbIH 
nepHod camoxk u3 mpyfa Ne 1 mpofomKasics B uloOe, Aa BO3MOXKHO, H B aBrycre*. 

Ilocae MHHHMyMa B KOHI€ HIJA YHCIO OBOMHTOB NepHoya Sombuloro pocta 
B roHayjax CaMOK 43 Npya Ne 2 HeyKJOHHO NOBbIMAaeTCA, U K CepequHe OKTAOPA 
Pa3BHTHE NOJIOBbIX MPOAYKTOB 9THX PbIO VB KOJIMUCCTBEHHOM, H B Ka4eCTBEHHOM 
OTHOWeCHHH OKA3bIBAeTCA HECKOJIbKO Ooee BLICOKHM, 4eM B OKTHOpe 1956 r. 
OyHako, Kak BHO 43 comocTaBleHHa pue. | u 2, pasnuuue B pasBHTUH ronal 
CaMOK H3 ONBITHBIX IPpyOB, CBA3AHHOe C Ppa3sHulleH B MIOTHOCTH HaCeJIeHHA, CO- 
XpaHseTcA H K KOHILY BTOporo rojla onbira. 

KomeOanne BeIHYHHEI KoSpPPuyHeHTa 3pemocTu (puc. | u 2) oBombHO TOU- 
HO culeyeT XOy Pa3sBUTHA AMYHHKOB. Sana3biBaHHe MHHMMYyMa Koappulluenta 
3pelocTH camMoK u3 mpyya Ne 2 (6 VIII) no cpaBHenuto c MHHUMYMOM pasBUTHA 
ronay (25 VII) o6bacusercs Tem, uTo K 25 VII B au4HMKax elle HMeloTCA pesop- 
OvpytollvecA HeBbIMeTAHHbI€ HKPHHKH. 

Msmenenne KosiPuUHeHTa 3peOCTH CAMIOB MOJHOCTbIO COBNalaer Cc ero 43- 
MeHeHHeM y caMOoK. Bovyee paHHni nepBbit MaKCHMYM BIOJIHe COOTBeTCTBYeT 
H3BECTHOMY ABJICHHIO OoIee PaHHeH TOTOBHOCTH CaMIOB K HepecrTy. 

OrmetuM elle OHO OOcTOATeIbCTBO. Kak xopoulo BUJHO H3 puc. 2, oGocobule- 
He NOPLMA OI MKaIWAX K BhIMETY OBOMNTOB MpOHCXoOAHT Ha rpanu pas Dz— Dy, 
T. €. IPH mMepexofe K OTIO*KeHHW XAEJITKA, YTO elle pa3 NOLTBepxaeT O6OCHO- 
BaHHOCTb Npefvioxenua B. H. Kasancxoro (*) 0 noxpa3qerenun nepvoga 6oub- 
oro pocta Ha (asbl BAKYOJU3ALHH HW OTMOMKeHUA XKETKA. 

[IpuBeyenuble BbILIe JaHHbIe ABIAIOTCH CPeHUMH U, CeOBATebHO, XapaKk- 


* Tlonpitku BbIsBaTb HKPOMeTaHhe y caMoK u3 Mpyza Ne 2 c MoMOLbIO rHnopusapHou MH beK~ 
HH B uiose 1957 r. HM pa3sy He yBeHuaIHCb ycnexom. 
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Ta6Oauna 2 
Pa3MuHA B pasBUTHH TOHA y CaMOK H3 OMLITHEIX MpyOB B OKTAOpe 1956 u 1957 rr. 


Tara | Bonoem | ce aaiel ONE W honey ame DRS o> | Ds | De | N 
9X 1956 r. | Tpyn M1] 100 | 100 | 400 | 100 | 100 | 91,0} — | 44 
PeeX1956 rs —*| IIpya Ne 2-| 400 ~-| 100 | 91,0] 77,21\-9,4| 4.6) — | 22 
14 X 1957 r. | Tpya Ne 1 | 100 | 100 | 400’ | 100’ | 100 | 100 | 89,0 | 9 
414.X 1957 r. | TMpya Ne 2] 100 | 100 | 100 | 100 | 61,7] 50,0] 15,4 | 26 


TePH3yIOT CpeAHHH ypOBeHb PasBHTHA TOHA CaMOK 30J10TOFO Kapaca B HalIMX 
OMBITHHIX NOMYJIAWHAX. OnHako cpedu pbi6, BbIIOBJICHHBIX 43 npydaN? 2,BcTpeya- 
JIHCh OTJEJIbHbIe OCOOH C ropa3jo Govlee Pa3BUTHIMH, EM y OCTAJIbHbIX, POHATAaMH. 
Jlyulle Bcero 3TO MOXKHO BUeTb Ha IpUMepe OKTAOPLCKUX poo, Kora HCO OF- 
HOBPeMECHHO HCCJIEOBaHHBIX pbIO Obl0 HavOombuIHM. JlaHHble TaO. 2 yKa3biBa- 
OT, Y CKOJIBKUX pbIO (B %) M3 “NCA HCCENOBAHHbIX BCTPeYaJlHCb OBOIMHTbI TeX 
WIM HHbIX (a3 pa3sBUuTHA. 
Buguo, uto xora B 1957 r. cremenb pa3BUTHA OHA CaMOK 43 O60HX MpyAOB 
M «CJIBHHYJaCb Ha OJHY (ba3y», XapakTep pa3/IH4HA MeKAy HUMH OCTAJICA TOT Ke. 
Tlourn y Bcex pbi6, *KMBLUIUX B O2rOnpuATHBIX yCOBHAX, TOHAaIEl pasBuTbI OM 
HaKOBO. Y Tex xe pbIO, KOTOPble HaXOJMHCb B OOCTAHOBKe MOBBILICHHOM MVIOT- 
HOCTH HaCevleHHA, OOHAPYXKHBAIOTCA ACHbIC HHAMBUAya/bHble OTMMUMA, H TEM 
6ombluve, YeM MeHee OlarONpHATHIMY ObWIM yCJIOBHA cyllecTBOBaHHA. Takoe 
pacxoxKleHve B pa3BHTHH Tonal, He 
CBA3aHO C pa3Mepamu pbi0. JlaHHbie 
Ta6. 3 MoKa3biBaloT OTCyTCTBHe Kop- Koppeasnwonnasi pelleTKa SaBHCHMOCTH MexK- 
Pea MexKy BecoM Tea u pasBu- AY BOCOM BCAS (r) Rees To 0ST 
pyAa eX (8 
THEM roHay, y camokK u3 upyya Ne 2 
H3n0xeHHble (:paKTbl MO3BOJIAIOT 
ClelaTb ceqyoule 3aKkOUeHHA. ae 
Bo-nepBbIx, pe3kKoe MOBBIIMLeHHe 
TJIOTHOCTH NOMYIAWHH UW COOTBeTCT- Ds 
Bytollee CHHKeHHeE OOeCMeyeHHOCTH 
MHUeH B HallleM OMbITe MpHBeO K TO- 
My, 4TO K KOHIy BereTallHOHHOro e- 
puoga pplOni B npyazy Ne 2 oKasamHcb Th 


TaoOuuna 3 


Wy SN) ay RN Sis VAN Ay NY) 


4 


pea 
B TaKOM COCTOAHHH, KOTOPOe HCKJIIO- a 2 | -| | 1: 
YHJIO BOSMOXKHOCTh 3UMHELO Pocta OBO- 
WHTOB. OjtHakKo Takoe OTCTaBaHHe B 
Pa3BHTHH MOJIOBLIX MpOAyKTOB opra- 
HH3M PbIObI MOXKeT B H3BECTHOH Mepe 
KOMIICHCHPOBaTb B TeEYeHHe KOPOTKOLO Tlpumeuannue. D;—D,— Buca casa 
cpoka AO HadaJia HepecTOBOrO me- pa3sBHTHA OBOIHTOB y paid aHuon rpytlbl. 
puo Ja. 

Bo-BTopbixX, MOBbILIeHHe IWIOTHOCTH HaCe@JICHHA BbIZBaJIO PacXO*KMeHHe B CTe- 
N€HH Pa3BUTHA OHA, y OTACIbHbIX OcoOOeH MOoMyIAWHH, HTeM Oovblilee, 4eM 
BbIMe MVJIOTHOCTb, T. €. EM HH%Ke OGecMeYeHHOCTh PbIO NHUIeH. 


Mockosckwit TeXHH¥eCKHH MHCTHTYT Ilocrynus0 
PEIOHOH MpoOMbILIeHHOCTH HM XO3AHCTBA 20 1V 1958 
um. A. HW. Muxosana 
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Jlornagn Akagemunu nayKk CCCP 
1958. Tom 121, Ne 6 


JI. H. CEPABHH 


M3MEHEHHA PE3HCTEHTHOCTH PARAMECIUM CAUDATUM 
B MPOWECCE AJANTAUMH K COJIAM CaCl,,NaCl u KCl 


(ITpedcmaeaeno axademuxom E. H. Ilaeacecxum 25 IV 1958) 


VspecTHo, YTO MpocTeHliMe CNOCOOHEI MPMBbIKaTb, aaNTHPOBaTbCA K MOBBI-} 
WeHHOMY COJep>kaHHWo cove B cpeye. B pesymbTate Takoro mpucioco6eHuA pe-; 
3HCTCHTHOCTb 9THX OPfaHH3MOB YBeJIHYHBaeTCA, HW TEM CHJIbHEe, YEM BbILUIe KOH~ 

WeHTPpaluA JaHHOrO XHMHYECKO"O Be 
i IlecTBa B 9SKCMCPHMeHTabHOM pac 
TBope (},”). 

Kak W3MeHAeTCH YCTOMYHBOCTS 
mpocretiumx B xXOJe Bcero mpolecca’ 
ajlanTalluH K XMMHYeCKHM BelllecrT- 
BaM — 9TOT BOMpOc MOUTH CcoOBep- 
weHHo He u3yyeH (3,4). 

B nacTosuleH pa6ote paccmaTpH- 
1002  BaeTCH 3aBHCHMOCTb H3MCHeHHH pe= 

3HCTEHTHOCTH MapamMellHH OT BpeMeHH 


Puc. 1. M3menenue pesuctTeHTHocTu Paramecium mpeObiBaHua MX B pacTBOpax C NOBBbI- 


caudatum k 1,8% pactrsopy CaCly nocae agan- « 
TalHH UX K pacTBOpaM STOH cou (B NpolWeHTax dias cept Mout cheese: abe 


Smee eee eee SS 


w 4 i) 6g 


K KOHTposo (k): / — napameuuu u3 0,6% pac- Metoduxk a. Kaonp Typenek, 
TBopa CaCle, 2—u3 0,4% paciBopa CaCls, 3— ynoTpeOABLUIAXCA B OMbITaX, KYJIb- 
u3 0,3% pacrsopa CaCle THBHPOBaJIHCb B MHHepasibHOH cpeze 


Jlo3una-Jlo3uxcxoro (*) (0,01 % NaCl, | 
0,001 %CaCl,, 0,001% MgCls, 0,001% KCl u 0,002% NaHCOs) no merogy, pas- 
paOoTraHHomy AveKkcanzpospi (°). PesucrentHocTb napaMellHii, MOMeLICHHBIX B 
SKCNePHMeHTabHbIH pacTBop (cpeya Jlo3uHa-JIo3uHCKOrO C MOBBILICHHbIM Cosep- 
»kannem CaCl, uw NaCl, umm KCl), 4 KonTpombHbIx uncysopuii (HopManbHaa 
cpegza Jlosuna-Jlo3MHCKOrO) H3MepsaCb OObIYHBIM cnocobom (7). Uepes pasxHble 
TIPOMEXKYTKH BPeMeHH MOCNe Hauvaa ONbITa MapaMellHH MOMELLaJIMCb B JIeTAab- 
Hble pacTBopbl cone (B 1,8% CaCl, B akcnepHMeHTax no afantalluu TydeneK K 
pacTBopaM XJIOPHCTOFO KaJIbILMA WIM, COOTBETCTBEHHO, B pacTBopbt 1,2% NaCl u 
1,5% KCl B onpbirax no agantayuu undpysopuit K NaCl u KCl), u onpegensnoce 
cpeqHee BpeMa BbDKHBaeMOCTH 9STHX UH(pysopHl. CratucTuyeckan o6pa6oTKa 
NOATBeEPAWIa OCTOBEPHOCTbh MOJIYYCHHBIX aHHbIX. 

Kaxbii OnbIT MOBTOpssICA He MeHee 3 pas. 

PesyabTaTb. Pe3ucTexTHocTtbh mapameluli, MOMelleHHEIX B 0,6% 
pacTBop XJIOpHCTOro KaJIbUUA, BTevenue nepBbIxX 15—20 MMH. yMeHbUIaeTcA NpH- 
OJIM3HTEIbHO B 2 pasa. SaTeM OHA HaYHHAeT BOCCTAHABIMBATbCA, H K UCXOLY 
I-ro yaca ombita JOcTHTaeT HOPMaJIbHOrO yPOBHA WIM ake mpesplaeT ero 
(raOn. 1). B qanbHeituem ycroliunpoctb undy3o0puli nmposomKaer Bo3pacTaTb 
vw uepes 12 uac. mox«er B 4 (uv Oomee) pa3a MpeBbILlaTbh pesHCTeHTHOCTh Napamelnit, 
HaXOAAUMXCA B KOHTPOJIbHON cpese JlosuHa-JIosuHcKoro. O2HaKo Ha 3TOM Apo- 
mecc He 3akanyuBaetcn. B nocnenzytoume 2—3 THA pe3sHCTeHTHOCTh TydeeK Ha- 
YHHAeT ObICTPO CHHW2KATbCAH, MOKA HE YCTAHOBUTCA Ha HEKOTOPOM MOCTOAHHOM 
ypoBue, B 2,5—3 pasa BbILIe KOHTpombHOro (puc. 1). 
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TakuM o6pa30M, pH NoBbIWeHHU co- 


| Jepxaunsa CaCl, B cpege Jlo3una-Jlosnn- 


-ckoro 20 0,6% pesucTeHTHocTb napamemnit 
K 3TOH COJIM HE MPOCTO BOspacTaeT, HO H3- 
MeHsaeTcH dasHo: | dasa — cumxenue pe- 
3ucTeHTHocTH, II dasa — Bospacranue pe- 
sucteutHocTn, III dasa — ycranopnenue 
HOBOrO MOCTOAHHOFO YPOBHA pesucTeHT- 
HOCTH. 

AnaJIOrHuHble H3MeHeHUA ycTOHuNBocTH 
HaOmoqawTcd H y Mapameunii, momersen- 
HBIX B 0,4% pacTBop xopucToro Kasb- 
ua. TouibKO B 9TOM CJIy¥ae (basHOCTb BBI- 
paxkena ca6ee. B nepspre 10—15 mun. 
OlbITa P€3HCTCHTHOCTh TydbeseK CHWKaeTCA 
Bcero Ha 15—20% wu yxKe yepes 30 mua. 
oHa MOJIHOCTbIO BOCCTAHaBVJIMBaeTCA 
(ra61. 1). B Maxcumym II qcba3pi (Bospacra- 
HM Pe3HCTEHTHOCTH) YCTOMUMBOCTb Mapa- 
Mel B 9TOM CuIy¥ae MpeBbiaeT ycTouuu- 
BOCTb KOHTPOJIbHEIX UHPy30puHi B 2—2,3 
pasa. Hosplti ypoBeHb pe3HCTeHTHOCTH O- 
¢THraeTca Ha 2 JleHb onbita (puc. 1). Co- 
BCeM C1a00 BbIPaxkeHa (ha3HOCTb H3MeHeHHA 
PeSHCTeHTHOCTH Y MapaMmelluH, wHaxoa- 
muxca B 0,3% pacrBope CaCl, (puc. |, 
ra6u. 1). 

Uem Bpllue KOHWeHTpalua CaCl, B 9Kc- 
M@PUMeHTAIbHOM pacTBOpe, TeM 3HauH- 
TeJIbHee (a3Hble H3MCHEHHA pe3HCTeHT- 
HOCTH, HaOslloqaemble y Mapamelui. 

'  @Ma3rble U3MeHEHHA Pe3MCTEHTHOCTH TY- 
cbeek NOyYeHbI WB ONbITAaX Mo afanTalluu 
3TUX HH@y30pui kK comam NaCl un KCI. 

B 0,2% pacrBope NaCl B TeyeHue 
mepBbix 20 MMH. MpovcxOQHT cH KeHHe 
ycTohuuBoctu Tydenek Somee 4em B 2 pasa 
(ta6n. 1). Gepes3 1—2 uaca nocae Hauasa 
OMbITa yCTOHYHBOCTb NapaMeluH BOccTa- 
HaBaMBaetTcA. IlpoflomwKaa Bo3spactaTh, 
Pe3HCTEHTHOCTh VHDPy3OpHH U3 OMbITHOTO 
pacrBopa yepe3 12—24 yac. B 2—3 pa3a 
MPeBbILaeT YCTOHYHBOCTh KOHTPOJIbHBIX 
mapamMeunuH. B Teyenne mocmeyroulHx 
24 vac. ona CHMKaeTCA HW YCTAHaBJIMBaeTCA 
Ha HOBOM ypoBHe, ocTaBascb Ha 20—70% 
BbILe PeSHCTeEHTHOCTH HHPY3SOPHH U3 KOH- 
TpobHolt cpenp. B0,1% pacrBope NaCl 
I basa BpIparkena ca6o (Tab. 1). Lpe 
OCTaJIbHble (pa3bl HaOOLalOTCA YCTKO. 

B 0,1% pactBope KCl mepBonauaib- 
HOO CHHXKeHHA YCTOMYMBOCTH NapaMellHu 
ycTaHOBHTb He yHamock. Bo II dasy pesu- 
CTCHTHOCTb yBeIH4MBaeTcaA B | CyTKH OMbI- 
ta Ha 40—50%, Ho 3aTeM, B mocwekylo- 
ue Ba JHA, OHA CHMKAeTCA AO KOHT- 
poubHoro ypopua. Eure J,emOoscKun (8) 
OTMeTH, UYTO pesHCTeHTHOCTh TyPevek, 


T a0 nas 


VismeHenua pe3ucTeHTHOCTH Mapameuuu B pacTBopax CaClz, NaCl, KCl 8 camom nauase ombita (B MHHYTAaX) 
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| 
HaXOJIMBIUMXCA B paCTBOpaX XJIOPHCTOrO KaJIHA HECKOJIbKO JlHeH, He yBe- | 
JIHUMBaeTCA, WH MO3TOMY MpHIles K BLIBOLY, YTO K STOM COJIM NapaMellHH He CHO- 
COOHbI MPpUBbIKaTb. OHaKO HYXXHO OTMETHTL, 4TO B 0,1% pacTBope xmopucToro 
KaJIMA TYPebKH HOPMAJIbHO X%KHBYT WH PaSMHOMKAIOTCA B TeYeHHE VIMTebHOTO 
BpeMeHH (B HallIMx HaOOLeHHAX 30 THe). ITO NOKasbIBaeT, UTO HECMOTPA Ha 
BTOPHUHOE CHHXKCHHE PC3HCTCHTHOCTH, NapaMellMH aanTHpOBaJIMCh, MPMBbIKaJH | 
K 9TOH COU. 

TloyyeHHble pe3yJIbTaTbl MOKa3bIBalOT, YTO BCJeCTBHe MpHucnocoOeHHsA 
napaMellMii K HeCMepTeJIbHbIM KOHIeHTpalluim come CaCl,, NaCl u KCl pe- 
3HCTCHTHOCTb STHX MpocTeHWMX Moce Somee UIM MeHee CHIbHOTO YBeJIM4eHHA 
ee Bo II cba3y uMeeT TEHJCHIMIO CHH2KATHCA HIM [laxKe MOJIHOCTbHIO BOSBpalllaTbCA 
K KOHTPOJIbHOMY YPOBHi0 (Kak 9TO HaGuloZaeTca B OmbITax c 0,1% KCl). | 

TlockouibKy BO BCe€X MIPHMCHABLIMXCA HAMM SKCICPHMeCHTAJIbHbIX PaCTBOpax 
come CaCl, NaCl u KCl B revenue onbita He HaO0Jao0cb OTMMpaHHA MpocTei- 
IHX, CI€LYeT CHeaTb BbIBOL, YTO (PaSHble H3MCHCHHA PC3HCTEHTHOCTH OObACHA- 
}OTCH He Je@HCTBHeM eCTECTBEHHOFO OTOOPa, HO H3MCHCHHAMH CaMUX MpOCTeHWIAX. | 

CHmkKeHHe yYCTOHYMBOCTH NapaMellu B epBbIt Nepvol mpeOblIBaHHA THX — 
MpoOcTeHIuHX B Oowlee CHJIBHbIX PacTBOPAaX COJIeH HE ABMAeTCA elle COOCTBEHHO | 
IIPHCNOCOOHTEIbHbIM H3MCHCHHEM. OTO — MepBHYHAA PeakKWMA KJICETOK Ha CHJIbHO 
JeHcTByIOllMH pa3sqpaxuTtemb. [lostomy B cmaObix pacTBopax comeli I dasa BbI- 
paxkeua ca6o WIM COBCeM He HaOwlojaeTca. BoccTaHOBJIGHHeM Pe3HCTeHTHOCTH 
uHpy3opHi B Hauaue II da3bl HaYHHaeTCA Mpolecc NpucnocoOmeHuA, KOTOPHIK | 
(mocule CHJIbHOFO MOJbeMa YCTOHUYMBOCTH NapaMellHi) NPHBOLUT K yCTAaHOBJICHHIO 
Pe3HCTeHTHOCTH HHY30pHH Ha HOBOM HOCTOAHHOM YPOBHe. 


JleHunrpaycKHi rocyapcTBeHHbIH yHHBepCcuTeT Ilocrynuao 
um. A. A. )Knanosa 19 IX 1957 
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Jlornann Akanemun HayK CCCP 
1958. Tom 121, N 6 


PH3SHOJIOTH A PACTEHHH 


B. H. KKOJIKEBHY 


O COOTHOWWEHHH ME)KAY WHTEHCMBHOCTbIO JibIXAHHA 
HW COAEP)KAHHEM ®OC®OPHJIMPOBAHHbIX COEJMHEHMK 
MPH 3ACYXE 


(ITpedcmasaexo axademuxom A. JI. Kypcanoseim 28 V 1958) 


Vsyyaa oco6eHHocTH oOmeHa BelllecTB B 3aBHCHMOCTH OT BOOCHaOxKeHHA 
pacTeHHi, MbI OOpaTHsIM BHUMAHHE Ha TO, TO IPH 3aCyXe CPaBHHTeIbHO BbICOKOe 
AbIxXaHHe, C OMHOH CTOPOHBI, H MHTCHCHBHOCTL (bu3HoorMyecKHX Mpoleccos, 
B HOPMe OOBIYHO TeCHO COMPs2KEHHBIX C [bIXaHNeM,— C Apyroli, MoryT He CooT- 
BeTCTBOBATb Apyr Wpyry (*~*). Tlomapmenue pocra u OvocnuHTes0B, NOBperxk enue 
CTPYKTYPbI MPOTOMMa3MbI, 3aMeWIeHHe MepeABUXKeHHA BellecTB Ha (POHE HHTeH- 
CHBHOFO AbIXaHHA, CCTECTBCHHO, HABOJMJIM Ha MBICJIb O UaCTHUHOM BBIKIIOUCHHY 
OKHCJIMTCJIBHBIX Peak U3 OOWLero MeTA60.1H3Ma, O PacCTPOHCTBe IbIXATeIbHOLO 
oOmena. Mbicuib 0 (pu3HOMOrMueCKOM OGeCIEHHBaAHHH JbIXaHHA Ka3aslacb TeM 60- 
glee MpaBONOAOOHOH MOTOMY, YTO AHAJIOFHUHbIN PaspbIB M@XKy [bIXaHveM 
M COMPAKeHHbIMH C HUM IIpOleccaMH, B CYIWHOCTH, BbISbIBAeTCA HE TOJIbKO 3acy- 
XOH, HO HW MHOFHMM ApyruMu HeOAarONpHATHBIMU BoOsyelicTBuaMnH (*). Tak, JbI- 
XaHHe COXPaHAeTCA Ha OTHOCHTeJIbHO BbICOKOM YPOBHe WIM Naxke ycusuBaeTca 
IIpH JeHCTBHM aHeCTe3HPYIOULMX HM AJOBUTHIX BelilecTB (°~!”), HemocTaTOUHOM MHTa- 
nun (23,14), cynmpaMaKkCHMaJIbHbIX TemiepaTypax (1°), upe3MepHOM oXxJlaxK]eHHu 
(*, 15) u 7. ., XOTH CHHTETHYECKHE IIpOMeccbl B TO %Ke CaMoe BPeMA MOMaBMAIOT- 
CA, a KH3HENeATeEIbHOCTh B WesOM yruetaetca. MuTeHcuBHoe JbIxXanHve pH 
TOaBJICHHOM IWIacTH4YeCKOM OOMeHe HaOmTONaeTCA TAKE Y OPlaHH3MOB C OT- 
YeTIMBbIMM Mpu3Hakamu BEIpowKenua (1°,1”). BMecrec TeM, PeaJIbHad BO3MOXK- 
HOCTb JbIXAHHA «Ha XOJIOCTOM XOZy» yOeuTeIbHO NoKasaHa B. A. Ourenbrapl- 
TOM, OOpa3HO Ha3BaBIIMM 9TO ABIeHHe «adpOOHBIM yAyuienHem» (18), a mouio- 
XKeHHe O HeOJMHAKOBOH MpOYKTHUBHOCTH JbIXAHHA B Pa3IMYHbIX YCJOBHAX 
noyuaer Bce Oombliee mpusHanue ('°,”°). 

IIpu pa36ope wuTepaTypHBIX JaHHBIX MO BIMAHMIO HeJOcTaTOUHOrO BoOMOcHAaO- 
2KCHHA Ha JbIXAHHe HEJIb3A He OTMETHTb U3BeECTHYIO HX MpoTHBopeuuBocTb. Muo- 
THe aBTOPbI OTMeYAaJIM AKTHBUPOBAHHe bIXaHUA , HEKOTOPble 2Ke, HAOOOPOT, Ocsa6- 
jleHue. OHaKO TaKOe HECOOTBETCTBHE Pe3YbTATOB CTAHOBHTCA MOHATHBIM, CCIM 
yuecTbh Oosbuioe pasHooOpasne Pu3HOIOrM4ecKUX peakUHH B 3aBHCHMOCTH OT 
KOHKP€THBIX YCJIOBHH OO€3BOXUBAHHA, BbIZbIBAalOlero MOyac MpAMOMpoTHBONC- 
JIOXKHbIC U3MeHeHHA. BnowHe eCTeCTBEHHO, UTO BPA JIM BOSMOKHO OXRULATH ONHO- 
THNHOM peakIlMH pacTeHHH Ha BeCbMa Pa3sIMUHble BO3eEHCTBUA, CYMMAaPHO OObE- 
JIMHAeMBIe B JOBOMbHO CIO*KHOE HM HE Bcera OMpeesieHHoe NOHATHE 3acyXxuH (*). 

CytlecTBeHHOe 3HaUeHHe JJ OMCHKUOMBITHBIX JaHHbIX HMeCT cIOcoO pacueTa. 
TIpu sacyxe pacuer HHTCHCHBHOCTH AbIXAHMA Ha CMMHMILy CBexKerO BECa BbISbIBACT 
HEKOTOPbIe COMHCHHAB CBA3H C YMCHBIICHHEM OBOAHEHHOCTH KJI€TOK, XOTA BO MHO- 
THX Ipyrux cysaax ITOT cMOCOO pacueTa ABMIAETCA, MO-BHAMMOMY, NOCTaTOUHO 
HajexKubIM. Ip pacuere Ha CAUHULLY Cyxoro Beca Kak Oy {TO ycrpanseTca Norpelt- 
HOCTb 3a CUCT H3MeCHCHHA OBOAHeHHOCTH. Ho 3fecb BOSHUKAIOT HOBBIe, ropa3syo O0- 
Jee CePbe3HbIe HCTOUHUKH OMIMOOK, TAK KaK 3HAYNTCbHAA YACTb CYXOFO BeCa IIPH- 
XONNTCA Ha JOJO pa3sJIHUHbIX HHPPeAMEHTOB, HEMOCPeACTBEHHO He BXOMAULAX B CO- 
CTaBIpOTOMMa3MbI; B TO 2%KEBPeMs OAH M3 KOMIOHCHTOB MpoTomma3sMbl——BoOka—He 
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yuuriBaetca. [lostomy cnoco6 pacuera Ha CbIpol Bec MpescTaBAeTcA Ooulee pa 
BHJIbHbIM, MOCKOJIbKY OH HCXOAHT M3 CYMMAPHOPO Beca BCeH *%KUBOH TKaHH, XOTA, 
KOHCUHO, OH He TOXKJecTBeH pacueTy Ha eAMHHWy Beca NpoTonmasMbl. YUHTHI 
Bad BCe 9TO, MBI PelLMIH He JOBOJIbCTBOBATbCA Ja@HHbIMH, MOJIyYeHHbIMH MPH 
pacuere Ha CMH Beca TKaHH, HM BbIMHCJIMJIM MHTCHCHBHOCTb AbIXAaHHA TAKE: 
VY Ha C(MHMLY Cosep2Kallerocsa BTKaHM a3s0Ta — GeKoBoro u OOuero. lIpu 3TOM 
MbI HCXOMHWIM U3 Beyulell pOM a30Ta KaK OCHOBHOFO CTPOHTebHOrTO KOMMO- 
HeEHTA MPOTOMJIa3MbI. 

Honyyuenuble pe3ysIbTaTbI MOLTBEPAaloT BOSMOXMKHOCTH BOSpPacTaHUsA IbIXaHUs 
mpu sacyxe. B ra6u.1 qaeTca NpHMep MOMOOHOrO pacueTa BeMUHHbI AbIXaHHA LI 


TaOmuna 4 


VHTeHCHBHOCTb AbIXAHHA JIMCTbEB, paccCuHTaHHadA pa3JIMYHbIMH cmoco6amu 


eHre KHCJIOpOa, | 
dot nde Bramnocrs rote nepeuera peer 

@asa Bereta- | y KOTOpbIx pets) 
PactTeuue YcOBUA ONbITA Luu Picgevesic Se rer Cte aa eee 
Hue KOCTH Beca | asora a30Ta 

TKaHH 

Apopaa MmiWeHH- Ilomesou Kouoenve 7 65—75 } 29,6 |2984,2!) 3201,6 
ta Jlrorecienc ONbIT HenomHBH.| 40,1 |3608,5} 3962,3 

758 B SapouKbe Bapuaur * 
@opmuposBa- 65—79 Sie 201 260lcooame: 
Hue 3epHa 7 HenomHBH.| 42,6 |3659,3) 3093,3. 

es : 
Apopaa mwennya| Bereranuox-| Tpy6koBpanne Bapaent ©). 72,2 11006, 0) oo 
Measuonye 69} uHbiit onbr 6 70 74,2 |8951,5/ 9322,8 
. y 2 35 | 37,5 |4940,2| 5945,8 
Apopan nuenuga} Beretauuou-| TpyOKoBanue 6 70 04,4 |9214,7| 9 54,1 
B-55 HbIi OMbIT 30 34,8 |6194,9| 6763,9 
CaxapHaa cpexa| Bererayyou-|Ilepyoq  ux- 5 - 50,3 |9747, 6) 10244,8 
Pamonckag 632 HbIM OMbIT T@HCHBH. oh 
pocta 


* HenowMBHOH BapHaHT; BJlaxKHOCTb MNOUBbI NOCTeMeHHO CHWKasacb c 70% B MoMeHT HO- 
ABJICHHA BCXOJOB JO 27% OT NOJIHOM BarOeMKOCTH K KOHIy BereTaluy. 


HECKOJIBKHX ONpeeIeHHH, CAeIaHHbIX KaK B YCJIOBHAX BereTallMOHHbIX OMDbITOB, 
Tak H B NoweBok OOcTaHoBKe. B nocvleqHeM C1y4ae MPOROMMKUTeIbHaA H CHJIbHaA 
MOUBCHHAA 3acyxXa COY¥eTaaCb C ATMOC(ePpHOH; B BereTaWMOHHbIX OMbITaX U3y- 
YaJIOCb BJIMAHHE JIMIUb AVIMTeIbHOM NOYBEHHOH 3acyXH, a aTMOCiepHOH 3acyxu He 
Opli0. B BereTal\HOHHbIX OMbITaX AbIXaHHe ONpelemaNOcb no BapOypry upu 30°, 
B MOleBbIX — 10 Bapkpodry mpu 28°. 

B cBa3H C BOSHUKIUMM NpeANOJIOXKCHHEM OCHIKEHHH Ip 3acyxe 3ddeKTHBHO- 
CTH AbIXAHMA MPeACTABIAMOCb HHTEPECHbIM MPOCeLHTb 3a cosepxannem octpo- 
PHJIMPOBaHHbIX COCAHHEHHH, KOTOPbIM OTBOAUTCA CTOJIb BaXKHAA POJIb B AKKYMY- 
JIMpOBaHHH U TpanctopMauuHn sueprun ('8,?9,?!), YoraHoBseHo, YTO HeEKOTOPHIe 
HeOaPOMpHATHbIe BOSeHCTBHA HaPyWlalOT COMPAXKeHHOCTh Me*KLy [blXaHHeM 
H doctbopuiupoBanueo (1%, », 2%), Bmecre c TeM CYHTaeTCA BO3MOXKHBIM CYIUTb 
06 adekTHBHOCTH AbIXaHHA MO OOpasoBaHHtoO docdopopraHuyeckux s:PupoB 
(?*). Ilosromy mapauwienbHO C H38MepeHHeM AbIXaHHA MbI TIpOBeM onpesemeHue- 
COeC¢(MHeHHM Tak Ha3bIBaeMOH KHCJIOTHOPacTBOpuMOH dpakuWuUu, BKOUATOUIelt. 
B ceOa Pocibopuble spupHl, AT®, AJT®, agennnoBytoKucory, doconupukunHyK- 
AeOTHAb, ocoriuWepwHOBble KHCJOTHIM pA Apyrux cbocdoprnupoBanHbiXx 
MpOM@XKYTOUHBIX MposyKToB (7°,?°), [is H8BIeYeHHA BelllecTB WaHHOl pakunH 
MPOH3BOAMIOCb IBYKPpaTHOe SKCTParupoBaHne Cyxoro MaTepHauia (PuKcalMA Ocy- 
ULeCTB/IANAaCh B annapate Koxa) 5%-H Tpuxsopykcycuoli KucMoTOH Ha xXouOLy. 
Jlanee tppakuvouupoBanHe Benocb mo cxeme MemKkoBoit u AnexcaxuHoli (2°) 
Docop onpexeraca mo Pucke—Cy66apoy. 

ONBITEI CTaBMJIMCb Ha MpOTAKeHHH Tpex met (1955—1957 rr.) c caxapuHoli 
CBEKJION , NIMeHHeH, oryplaMu HW THIKBOH. PacreHua BbIpall\MBasHCb B MeTasiuye- 
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CKUX cocyfax Baruepa npu pasiu4uHoll BaxKHOCTH MOUBEI. B ocHOBHOM cpaBHH- 
Bauch 1Ba kpaHUux BapHaHTa — C ONTHMAJIbHBIM BOJOCHaOKeHueM UH Ip Mmpo- 
AouKuTebHOU MOUBEHHOH sacyxe. J[bixanne u coxepxKanne cbochopuMpoBaH- 
HBIX COCIHHCHHH ONpefelAIOCb B Teyenue BceH BereTayHH. Jia onpezenennii 
Opasucb kak B3pOCbWIe JIMCTbA CpeqHAX APYCOB, Tak U BePXHHe, HMHTCHCHBHO: 
‘pactyuive JMCTbA. 

_  Pocr pactenuii np sacyxe cubHo TOpMosusca, a ypoxKali cuuKayica B He- 
CKOJIbKO pas. Tak, HampuMep, Mp Ba2%KHOCTH NOYBHI, paspHoH 80% or nomHOK 
BJIaPOEMKOCTH, KO PHENO CaXapHOH CBeKJIbI B MOMeHT yOopKH B 1957 r. Becua 
361 r., ampu 30% ero Bec ynan jo 51 r. 

Oxa3as0cb, YTO B MONABIAIOUIeM GouIbLIMHCTBe Cy4aeB Somee BLICOKOMY JIbI- 
XaHHI0 pacTeHWH, UCMbITbIBABLUMX BOAHbIH e:ulUT, COOTBETCTBOBasIO NOH 2KEH- 
HOe CofepKanne docopopraHuyeckux BeleCTB KHCOTHOPaCTBOPHMOH (ppaK- 
‘uu. BriOopka aHHbix N0 UX CyMMapHOMY COjep>KaHHIO NPHBOAUTCA B Tabs. 2. 


Ta6Oaunma 2 


Bauanme noyweHHoli sacyxu Ha cogepKaHue doctopopranuyeckux coequHeHult KucOTHOpacT- 
BOpHMOH (pakUHH B JHCTbAX* 


=a aS ener eee 


BsaxKHOcTb Cymma qoc- 
Tox nmocranos- Apyc mucTbeB, y TOuBLI, % oT dopopranuy, 
Pactenue KH OnbiTa, KOTOPBIX NPOBOAH-} non. Baaro- coequH., pr P 
@asa pereta- sIOCb onpefesieHHe emKOcTIL Ha 1 r cyx. 
nun Beca 
Caxapnas cpekaa| 1955 r. Tloxaspraercs uc1| 3 (poct B OCHOB- 80 633,5 
Pamouckan 632) 5-ro apyca HOM 3aKOHUeH) 40 369 ,7 
4  (WHTCHCHBHO 80 9377 
pacty imi) 40 30500 
4955 r. Pacrenus uMmerot i) 80 923 ,6 
no 7—8 aApycoB JIMCTbeB 39 620,2 
1956 r. Hayano mepnoya| JIuctba cpequnx 80 552. 
caxapoHakonJIeHua ApycoB 35 268 ,8 
1956 r. IlepHog caxapona- To xe 80 OWL 
KOMJICHHA 35 278,8 
1957 r. Ilepuog caxapoua- » 80 5742 
KONJeHHA 30 1154 
: 2 70 
Apopaa nuwenuna 1955 r. Tpy6KxoBanue 6 35 200, 9 
4192), 2 
B-55 a 5 
Orypuet Hepocu-| 1956 r. dasa 4 ucTbeB 4 15 ae 
MBIe 
2 69 75340 
15 610,7 


* Bo BceX MPHBOJMMBIX OMbITaX JIMCTbA pacTeHHii Mp HegocTaTOUHOM BoocHaOxKeHHH 
HMeJIH MOBbINMIeHHOe pbIXaHve (mo Oz) H Ccofepxanu , OOubINee KOMMYCCTBO MPOCTHIX caxapos. 


Koveuno, onpegzesenHoe MecTO B No,xepxKaHWH GOaslaHca 9STUX BellleCTB 
JlOJPKHO ObIIO NpHHaWiexkaTb TakxxKe oTocuHTeTuyecKomy docdopHIMpoBaHHto, 
flocyietwee 2%e MpH MOUBeHHOH 3acyxe 3aMeIIAeTCH Were Ho HesgaBHcHMo OT 
MpoucxoxeHua CoctpopHMPOBaHHBIX MPOAYKTOB KOHECYHBIM Pe3yJIbTaT CBOLMJI- 
CA K YXY[IeHHIO MX GaJlaHca, M, CJeQOBATebHO, MOBbIWeHHOe [bIXAanwe Ip 
gacyxe mpoTekayio Ha (one yMeHbIeHHA OOUlero 3allaca COeMHeHHH, Mrpato- 
ULMX TepBOCTeneHHYy!O POJIb B 9HeEpreTHyecKOM OOMeHE, 

Tina busvonoruueckoli OUeHKH MOKOOHOTO SABJCHHA HeEOOXOAMMO, Kak HaM 
MpeylcTaBsAeTCA, HMeTb B BUY CileLyrouwe OOCTOATENbCTBA. 

1. Ymenbulenuto cosep%kanun cocPopHblx SPupoB caXapoB B HalMX OMNbITaX 
Bcerla COMYTCTBOBaIO HaKkOMeHHe (YacTO BeCbMa SHAYHTEbHOe) MPOCTbIX 
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caxapoB. Takoe COoTHOeHHe MexKLy PocopHIMpOBaHHbIMH UM MpOCTbIMH caxa 
paMU MOXKeT, MO-BAAMMOMY, CBHJeTe/bCTBOBAaTb 06 ocma6seHHH yrvleBokHd 
coctopHoro o6mexa (?’). | 
| 2. B ontTumasbHbIx ycOBHAX BOOCHaOKeHHA HavOosee HHTCHCHBHO Jb 
Wann MooOlble, pacTyulve mucTbA. BmMecte c TeM, HMCHHO 9TH JIMCTbA colepxas| 
HaHooubluee KONMYeCTBO dbocpopopraHvyeckHx COeAHHEHHH KHCJIOTHOPAaCTBG! 
pumoli dbpakuwun. C BospacToM cojlep2xKa 
HWe mocIeHHX HeH3MeHHO Maja 
(ra6n. 24 puc. 1). 

Takum o6pa30M, B HOpMe HaOuII0], 
JlaCb MOJOMKUTEIbHAA KOPPeMALHA MEK 
ky WHTCHCHBHOCTDbIO JbIXaHHA WM KOJIMUE 
CTBOM (poctbopHJIHPOBaHHblX MPOLyKTO 

B To Ke Bpemal Mp 3acyxe (MepBbIt 
IIPOABJI€HHeM BpeAHOrO MeHCTBUA KOTO! 
pol sABIAeTCH, KaK W3BeCTHO, MOJaBA 
JICHHE POCTOBBIX MmporleccoB (7*)) cozep 
Kanne (pocbopHMpOBaHHbIxX CcoeqvHe 
HHH OcOO6eHHO Pe3KO Maallo B pact 


Oo 6 pun 
Ha fe os Geca 


Ss 
S) 


300 


PG ue 
Ha te cyx. beca 


16 Al) “44 28au. WAX MHCTbAX. Y MJMHCTbEB, 3AKOHUMBE 
Gospacm pacmenud IHX pocT (cpeqHHe spycbl), ae, | 
Mex]\y BapHaHTaMH OObINHO HE CTOJ 


Pue. 1. Untrencusyocth jpixaHua (a) u Cco- 


- 3HauHTeIbHa (TaOu. 2). 
lepxkanne PocPopopranuyeckux coeqMHeHHii 
KHCJOTHOPaCTROpHMolt dpakunu (6) B 3. Ilpu 3acyxe OTMEeUaJaCb MOBBIMICH 


JIMCTbAX MPpOpocrkKoB OrypuoOB B cBA3H C BO3- HAA AlMpa3Had AKTHBHOCTb, YTO MOKEeF 

pactom. /—uaucrba l-ro sapyca; 2— yxas3piBaTb Ha HapylleHue Wuksa mpe 
JIMCTbA 2-ro sApyca Bpamenuli AT® (3,2). 

Bee 9TH *bakTbl HM CooOpaxkeHuA CBUETEMbCTBYIOT BMOUIb3Y MpeANOOKeHHA 

O MeHee TeECHOH COMPA2KeHHOCTH B YCJIOBHAX NOUBCHHOH 3aCyXH OKHCJIMTCJIbHbI 

peakUuii M MpoleccoB aKKyMYJIMpOBaHua HM TpaHcdopMaluu Mosyyaemol JHEP 

PHM, T. @. O CHHKCHHH B JAHHOM OTHOLIeHHH S*p(PeKTHBHOCTH JbIXaHHa. 


Uncrntyt dusvonoruu pacrenuit um. K. A. Tumupsasesa Tloctynusio 
Axkajemuu HayK CCCP 22 V 1958 
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C6opxH. Buonorny. ocHoBnl opowaem. 3emmeqenua, Man. AH CCCP, 1957, crp. 519. 3% B. H’ 
Moakesus, J. f.U pyceaxospa,A.A.Jlu3aua_ap, Ouszuon. pact., 5, Ne 4 (1958), 
4B.H.Koakesu 4, Jucceprauna, Uncr. pusuon. pacr. um. K. A. Tumupasepa AH CCCP 
1952; Tp. Uncr. dusnon. pacrenuli um. K. A. Tumupasepa, 9, 3 (1955). ® H.B. MopxKe: 
B HH, Buusanve avecresHpyiOlWlMX MW AOBHTHIX BeLeCTB Ha bIXaHe BbICWIMX pacreHuit, Bapmia- 
Ba, 1902. © B.3anecckuit, 3an. Hoso-Anekcanppuiick. HHCT. CebCK. X03. H MeCOBOL: 
ctspa, 15, B. 2, Bapmapa (1902). *? TW. JI. Py6uumTretu, OOman cusuonorua, 1947. 
83.M.9u%nenbMan, C.Jlappyk, COopH. namatu axag. B. H. JIl6umenxo, Kuen, 
1938, crp. 285. °® A.W.Onapuu, H.C.Teapman, JAH, 85, 1357 (1952). 1° 4. H, 
Tyuap, M. A. Bepesosckul, Xumumueckue cpegzcrsa OopbOnl c copHaKkamn, 1952. 
1K. 7T.Cyxopyxkos, K.M. Maanmesa, Bionn. Ta. Sor. cana, Bp. 22°47 (1955). 
2 K.T.Cy xopyxkos, Broan. In. Gor. caga, B. 28, 54 (1957). 8 B.B.BapG6apuu, 
JI.M.CoamoxBpbesa, JAH, 31, N1(1941). 14 U.M.Toamaues, Tp. Uucr. cdusnon. 
pacr. um. K. A. Tumupsseza, 10, 192 (1955). 15 A.J. Ewart, J. Linn. Soc. London, 
Botany, 31, 364 (1896). *81T.B.Canpeappoabng, A... Kouuxos,E.A. Ml repua, 
Muxpo6uosorus, 24, 400 (1955). 17 B.A. Brctpos,A..Ilasaosa,9.A.Paane- 
KeH Oe pr, Ousnow. pacr., 3, 185 (1956). 18 A.E.BpayumrTe iin, Yen. copp. 6non., 
39, 18 (1955). 79 B. Txelme, pixanne pacrenuli, WI, 1956. 2° M.B. Beno p os, 
MuxpoOronorna, 26, 232 (1957). 71 B.A.Sureaprapat, M3s. AH CCCP, cep. Ouou., 
Ne 2 (1945). * M.J.Middlebrook, Enzymologia, 18, 337 (1957). 23 M.H. Me i 
ce Jb, COopx. Jelicrsue o6myuenus Ha opranu3m, M3q. AH CCCP, 1955, crp. 78. 24 N.C a- 
lo, J.Marks, J.E. Varner, Nature, 180, 1142 (1957). 2° B.YmOpett,P. By p- 
puc, 1. Wray de p, Manomerpnueckne Metome u3yueHHA TKaHeBoro OOmena, VJI, 1951. 
“H.W. Memkosa, H. B. Amexkcaxuua, Yen. G6uon. xuam> 2, °277 (1954), 
270. A.Tlapauuosa, JAH, 83, 597 (1952). 22 H.A.Maxcumos, V36p. pa6ornt nc 
3acyXoycroiunMBocTH M 3KMMocTOlikocTu pactenuit, 1, U3q. AH CCCP, 1952. 29 Vi. A, Tap. 
ueBpcek uh, Jucceprayua, Kasauckuli roc. yaus., 1958. 
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Hornagqn Akanemuu nayxk CCCP 
1958, Tom 121, Ni 6 


@H3HOJIOTHA PACTEHHH 


bos 


E. Tr. CAJIBKOBA u H. I. KOPABJIEBA 


O HEKOTOPbIX ®H3HOJIOTHYECKUX WH MOP ®OJIOTHYECKHX 
HM3MEHEHHAX B PJIASKAX KAPTO®EJIbHbIX KJIYBHEH 
Now BJI“AHHEM OBJTY 4EHWA 


(IIpedcmaeaeno axademuxom A. H. Onapunim 5 V 1958) 


K HacTOAleMy BpeMeHH HaKOMeH OOWIMpHbIi MaTepvan O TOM, 4TO O6Tyye- 
HHe KapTodesiA PCHTTeHOBCKHMH H Y-JIy4aMH pH Ao3ax cBpiue 5000 r sanepxu- 
BaeT Mpopactanne K1yOuent (1~*). Tlo-Bugqumomy, oOlyyeHHe MPHBOAUT K psy Ha- 
pylienul usHOOrO-XHMHYeCKHX MpowleccoB, MpOTeKalOulMX B TOUKAX pocta 
KyOueH, BCIeCTBHe Yero MpopactaHue JMOO CHJIbHO 3aep»xKuBaeTca (pH Jose 
5000 r), 1460 coBeplueHHO MoJaBsAeTca (Mp Ro3ax cBbUe 10 000 r). Mexyy Tem, 
9Ta cTopoHa JeHcTBHA OOyYeHHA Ha KYOHH KapTodbea MOUTH He H3yyeHAa. 

M3 wIMTepaTypHbIX HCTOUHHKOB H3BeCTHO, YTO OOuyYeHHe pacTeHul 203aMu 
B H€CKOJIbKO J€CATKOB TbICAY PCHTTeCH He YOUBaeT TOUKY PocTa, XOTA HM MMLUUAeT 
pacTeHve cnocoOHocTH K HOpMaJbHOMy pa3BuTuto (47°). J[brxanue OOyUeHHbIX 
pacreHu cHHxKaeTcA B OObUIeH WI Ta6auya 1 
MeHBIUeH CTEMeHH B 3ABHCHMOCTH OT O3bI_ YyrencupnocTs AbIXaHA Twa3KOB KapTo- 
oO yueHHA M BO3PaCcTa PaCTC€HHA: Ha. (ewbHbIX KyOHel B 3aBHCHMOCTH OT JO3bI 
MOJIOAbIe MpOpocTKH OGMYYeHHe OKAasbI- OOuyUeHHA (B YA Oz M CO Ha 1 r B 4ac) 
BaeT 3HAUHTEIbHO OoIee CHJIbHOe BJINA- Tt Ae 
He, YeM Ha Bspocsble pacTeHHA. Samac- © joss oonyue- Monnouzenne tc Banenende 
HbIe OPraHbl pacTeHuH — KJyOHM, Kop- HAA, T Oz CO; 


HeMJIONbI, JIYKOBMIbI — pearupyloT Ha 
oOIyYeHHe MOBbILICHHEM HHTCHCHBHOCTH 
WbIXaHHA, KOTOPaH uepe3 HECKOJIbKO Koutpoms 252,41 260,8 
JHeH BO3BpalllaeTcA K HCXOJHOMY yPOB- 2000 307,2 288 ,9 
0 (N. SE esl 
B nacrosileH padore mpHBeyeHbl Ha- ene 316.5 1950 
Om0JeHHA Ha HEKOTOPbIMH PUusHOJOrH- 55000 176.9 168.4 
YeCKHMH HW MOpoJIOrHYecKHMH H3MeHe- 75000 144 ,0 OYE) 
HHAMH B yia3KaX KapTOWeJIbHBIX KIVO- 160000 i13,2 95,0 


HeH mocie OOyYeHHA HX paMoaKTHB- | 
HbIM KOOaJIbTOM. 

IIpampie mwnTomormueckHe HaOMOeHHA, MPOBeeHHbIe HaMH, MOKa3aJIM, 4TO 
TOUKH pocta K1yOHel ocTaloTCH XHBIMH Mocle OOMyYeHHA JOs0H 50 000 r. 

[wa3ku KapTodebubix KiyOueli pearupyloT Ha OOTyYeHHe H3MeHeHHEM HH- 
TCHCHBHOCTH JIbIXAHUA, IIPHYCM CTeMeHb PeaKI[HH 3aBHCHT OT AO3bI OOMyUeHHA 
(ra6n. 1). | . 

O6nyyenne no3amu 2000 u 5000 r BEISbIBAeT HEKOTOPbIM MOAbeM AbIXaHHA 
raa3kos. Kak noka3as1u Halu HaOIOJeHHA, 9TH NO3bI JIMLIb TOPMO3AT Mpopacta- 
Hue KiyOneli — mocse HEKOTOPOM 3aepKKU KyOuu, oOOmy4eHHbIe J03amu 2000 
u 5000 r, mpopacraror. O6syyeHHe 103aMH, MOMHOCTIO NOMAaB/AIOWHMH Tpopacta- 
HHe, IPHBOAUT K CHA2KCHHIO MHTCHCHBHOCTH AbIXaHuA. IIpu x03ax 10 000—20 000 r 
biXanne nonmx«Kaerca Ha 10O—15%, noBbiilenve Jo3bl oOmy4ueHHA BuleueT 8a cobou 
IIporpeccHBHOe CHHKeHHE AbIXAHHA PIaSKOB. Tlocae o61yyenua 2o3s0% 160 000 r 
jbIXaHHe Pia3KOB yMeHbilaeTca Goslee eM B 2 pasa MO CpaBHeCHHIO C KOHTPOJIeM. 
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J\pixaune ria3KOB OO/IYYeHHBIX KIyOHeH He BO3BpalllaeTCA K HCXOHOMY YPOBH 


(TaOn. 2). 


Ta6auna 2 


J[pixanue TKaHeli KyOHA Tocae o6nyyenua (B Ys Oo un COg na 1 r B 4Yac pH 25°) 


TKaHb 


Tl na3ku 


MsakoTb 


AKTHBHOCTb OKUCJIHTebHBIX (Pe@PMEHTOB B [Jla3KaX KapTOPebHbIX KyOHeH (MOJIMPeHOJIOKCH-; 
fa3a B ul Og Ha 1 r 3a 15 MaH., MepoKcHya3a B OTHOCHT. eAMHHMax mo BospKuny) 


OT 


Jlopx 


IIpuexyb- 
cKult 


OHOBpeMeHHOe ONpeeseCHHe AbIXAHHA MAKOTH OOJYYCHHBIX KTyOHeH n0Ka3a- 
JO, YTO YPOBeHb AbIXAHHA STOH TKAHH BOSpacTaeT B TeYeHHe 2—5 HEH nocae 


Alosa, r 


10000 


20000 


10000 


20000 


IlokxasaTewb 


Tlocue o6s1yueHHa. CpoKH B QHAX 


Ilormouy. Oo 
Boren. COs 


Tlornou. Os 
Boren. CO 


Ilorsmouy. Og» 
Bpryea. COs 


Tlormouy. Oo 
Bore. COs 


Tlosa, r 


KouTpouIb 
10000 


KouTpomb 
10000 


TlomudenosoKcuyasa | Tlepokcu asa 


198 179 | 185 — | 129 

179 165 | 174 | 155 | 144 

238 202: e207 vetoes 495 

218 — = — | 182 
64 82 89 89 72 65 
62 79 — — 68 64 
64 102 95 we 83 72 
62 96 89 74 | 89 85 


Ta6unma 3 


CnycTa pasMuHble CpOKH Mocyie oOyueHHA 


1 CyTKH 


208 
200 


204,41 
210,95 


Puc. 1. Cxematuueckoe pacmpememenne 
dbepMeHTOB B Tra3kax OOyYeHHBIX 4H 


KOHTPOJIbHbIX 
HOJIOKCH a3 a, 


KiyOuelt. A — nosmnde- 
B — nepokeuyasa. a — 


KOHTpoJIb, 6 — uepe3s 5 AHeli nocae 06- 
ayuenua oso 10 000 r, e—uepes | Mec. 
nlocue o6yueHua no30h 10 000 r 


4 mec. | 8 mec. 


4 mec. 8 mec. 1 cyTKH 

240 312 33 4,0 40 
219 261 3,4 2,66 3,3 
284 ,0 382 ,0 An aa) 4,95 
243 ,0 246 ,0 4,7 Le, Py) 


OOJYYeHHA, 3ATEM MOCTEMCHHO CHHKAaeTCS | 
uM uepes 25—30 AHeH BO3BpalllaeTca K HC- 
XOJHOMY. XOJ| H3MCHCHHH AbIXaHHA MAKOTH | 
KJIyOHeH B HaLIMX OMbITaX AHaJIOTHUeH MO- | 
JIYYCHHOMY APyrMMH aBTOPaMH JIA WesbIx 
KIyOHeH, OOJYYeHHBIX TeEMK Ke O3aMH | 
(*,’). lockompky ra3KH COCTAaBJIAIOT JIM | 
H€SHAYUHTeEIbHY!IO YaCTh KJIYOHA, NOHMKe- 
HHe HX bIXAHHA MOCe OOYYeHHA He CKa- 
3bIBaeTCA Ha YPOBHE jJiblXaHHa Wenoro— 
KJIYOHS. | 

TakuM 06pa30M, TKaHH, pa3vIMdHbIe NO 
CBOHM (PusHoNOrMyeCKHM (PyHKILMAM, OOIa- 
WaioT U pa3snMyHOH palMouyRCTBUTeb-_ 
HOCTbIO, IIPH¥eM Ooslee PaHOUYBCTBHTEIb- 
HbIMH OKa3aJIuCb MepHCTeMaTHYeCKHe TKa- 
HH Tyla3KOB. 

Cpasy mocie oOyyeHHA He yaeTca 
OOHaPyXUTb U3MCHEHHH B aKTHBHOCTH 


OKUCJIMTEbHBIX (PePMeCHTOB HH XHMHMYCCKHM, HH WHTOXHMMYeCKMM MeTOJaMH. 
Tlo-BuaqMMoMy, 9TO CBA3AHO C BbICOKOH yCTOMYMBOCTbIO OKHCJIHTCJIbHBIX (bepMeH- 
TOB, OTMCYUeHHOM MHOrHMH aBTopamu (°). Pa3s1M4unA B AKTHBHOCTH OKHCJIUTCJIbHBIX 
(PepMEHTOB BHIABJIAIOTCA TOJIbKO CIYCTA JWIMTebHOe BpeMaA Noce obyyeHHA 


(ra6n. 3). 
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I[MToXMMuYeCKH pa3sIHUHA B pacnpekeeHHA M AKTHBHOCTH (pepMeHTOB ObIIH 
NO yYeHbI Yepes MecaAlL Moce OOyueHHA (pHe. 1). Kak BugqHo u3 puc. | nu Q, 
CTpoeHhe Tyla3KOB OOJ1YYeHHOFO HM KOHTPOJbHOFO KYOHelt CHIBHO pa3mnuaer- 
ca. B To BpeMA Kak B KOHTPOWe eT 
ObICTpoe OOpa3s0BaHHe JIMCTOBBIX 3auaT- ns 
KOB H yBeIM¥eHHe OObeMa BCero Pia3ka, 
B OOJIYYCHHOM I'la3Ke MPOWCXOJHT JIMLb : 
-HeEKOTOPOe PaspacTaHHe JIHCTOBbIX 3a- a) Jn 
YaTKOB, 3aJIOXKEHHPIX elle LO OO YUeHHA. Zod 
Pasmepbl oO yyeHHOrO ria3kKa yBeMUH- Bey 
BaloTCA TlaBHbIM OOpa3om 3a cueT pac- 
TAXKCHUA CYULECTBYIOULMX KJICTOK, a HEX Puc. 2. Touxu PocTa KOHTPOJbHBIX H OOuy- 
jenenua. HaOmtofaembie pasHuHsa B aK- Soe Ae eee Venger). ae 
THBHOCTH (ePMEHTOB H OOYCJIOBJIEHEI, I10- oOulyyenua yo30H 10 000 rs Hos6pe. { — ae 
BHJMMOMY, @H3HOOrHYeCKHM cOcTOA- HHKa, 2 — aucToBpe sauaTKu, 3& — mIpo- 
HHeEM Tvla3KOB. acer 

OAHHM H3 MoKasaTevieH BbIXOJa KJyOHel M3 COCTOAHUA MOKOA ABAAeTCA MOT- 
KUCJICHHe MPOTOMMa3MeHHBIX KOIONOB (*). [Ipu o61yyenun, HampoTuB, Mpoucxo- 


|_| SeaRaes a 


Puce. 3. CmMemenue MOT 8 tKaHAX TnaskaNpu OOyYeHHH pa3/IMUHEIMH 
nosamu. J — snugepmuc, // — tynuxka, /// — nuuinanp kopmyca, /V— mpo- 
KamOnit, V—BropuuHan Mepuctema, V/— WeHTpasibHaAd cTepoxKHEBaA MepHcTema, 
VIJ— auctoppie 3auaTKu, V//J — xopoBaax mapeHxuMa 


mT nosulerawuBaHue OeKOBbIX KOJIIONZOB. Kak BuAHO H3 pH. 3, H309/eKTPH- 
yeckand 30Ha OeIKOB CMellaeTca B KHC1y!0 CTropoHy. Han6oubuiee CMeILeHHe BBI- 
3pIBaeTca Jo30H 10000 r, ambHelliee yBemn- 
yeHHe JO3bl OO yYeHHA OKa3bIBaeT MeHbINee 
BIMAHHe. Pa3siMuHe B MOJIOXKCHHH H309JICKTPHye- 
CKHX 30H O€IKOB Y KOHTPOJIbHBIX MH OOJYYCHHBIX 
KIyOHeEH COXpaHseTcA B TeyeHHe VIHTeJIbHOTO 
BPeCMCHH, CTAHOBACh OCOOCHHO 3aMCTHHIM IIPH 
BbIXOJ€ KOHTPOJIbHbIX KIYOHeEH U3 COCTOAHMA 
MOKOS. 

Co CXBUrOM W303JIEKTPHYeCKOH SOHbI B KHC- 
Jly!0 CTOpORY, T. &. C MOMMeTayHBaHHeM OeKOB, 
Decne anyrpanne: TeCCHO CBA3€HO H3MeHeHHe BHYTPHKJETOUHOrO 
rounoro pH pu o6ayenim 2030! pH. OOayyenne BEIsbIBaeT NoAMeauHBanHe MC- 
10 000 r, 1 —9nugepmuc, 2—nuu- PHCTCMATHYCCKHX TKaHeH Twla3Ka, MPH4eM HaH- 
wHatbt Kopmyca, 3 —TYHHKa, O60bWIMH sddeKT HaOmlOfaeTCA B MePBbIe CyT- 
4 —enTpaibHad cTepxKHeBa =p ~pOocre oO y¥eHUs (puc. 4). Ha pue. 4 no- 

a ee Kasana pasnmu4yHad peaKUMA TKaHeH ria3ka Ha 
o6nyyenve fo30H 10000 r. Y oHux Tkauelt (9mMepMuc, HHMWLMATbI 
Kopiyca,  WeHTpabHad  CTeprxkHeBast MepucTema) ocle BpeMeHHOro 
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OQ &44. 724. Teym. slcym. 
Gpema nocne obnyyeHua 


nOBbIlweHuA pH BosBpalaerca K HCXOQHOMY yPOBHIO, y Apyrux (TyHuKAa) ocTa 
eTCA MOBbILMCHHbIM B TeYeHHe AIHTeIbHOrO BpeMeuH. pH wenoro ria3Ka, ompe- 
JeAeMbIM MOTeHIMOMeTPHYeCKH, MOBbIWaeTcA MOcne OOMyueHHA. Jake ciycra} 
3 mec. mocmte o6myyeHua pH ria3KoB OKa3bIBaeTcA Oolee ULeJIOUHbIM, UeM BB 

KouTpoule (Ta6. 4). B JambHeHiem Ha-) 


TaOauua 4  crynaer HeKOTOpoe MOAKUCHeHHe, HO) 

Hsmenenve pH u Eh raasKkos mocae 3HAUHTeJIbHO Oovlee ca60e, YeEM B KOH-> 
oOsyweHHA Tpome: Ha0,15 eq. pH npu o6ayyenunil 

10 000 r mpotus 0,9 B kounTpome. Oxuc- 
Oe eeneuas =: SIHT@JIbHG-BOCCTAHOBHTEbHBI == MOTEH- Ih 

Mosa, r mua (Eh) nocie o61yyeHua CHuKaeTCA, 


3 mec. |7 mec. |3 mec.|7 mec. HH NOBBIMICEHHE erO NPH XpaHeHHH Mpo-} 
HCXOJMT MeJWIe€HHee, YM B KOHTPoue.| 
Tax, 3a 4 mec. Eh kouTpoububix ria3-- 
Koutponp | 5,6 | 4,7 | 375 | 448 KOB yBedMuMBaeTcaA Ha 73 MB, a OOny-) 
5000. | 6,45] 5,75 | 378 | 389  yeHHEIxX Zo30H 10 000 r TombKO Ha 8 MB.) 
10000 6,1 | 5,95 | 363 | 975 HeckombKo OdnbIMe W3MeHeHHA 9THX | 
moKa3aTeseH OTMeYeHbI y KN yOHeH, 06- 
wyyeHHbIx o30H 5000 r. CaBuru moka-— 
gaTeel (bH3HKO-XUMHYeCKHX CBOHCTB Mva3Mbl B Trla3kaxX OOYYeHHBIX KIy6- 
Heli MPOHCXOAAT B TOM XKe HalpaBsIeHHH, YTO MH B KOHTPOJIbHBIX. QOTO ykKa3bl- 
BaeT Ha TO, 4TO OOJYYCHHbIE Tya3KH OCTAIOTCA XXHBbIMH HM COXPaHAIOT B OONb- 
lueH WIM Me€HbUIeH CTeMeHH CNOCOOHOCTb K PpoOcrTy. 

Takum o6pa30M, MpoBeeHHoe HaMH HCCJIeHOBaHHe NOKasas0, 4TO OOyYeHHe 
IIPHBOLUT K Cepbe3HbIM H3MCHCHHAM PxJla MpPOWeCCOB B MepHCTeMaTHYeCKHX TKa- 
HAX KIyOHeH. OXHaAKO H3MCHCHHA PU3HKO-XHUMHMYeECKHX CBOHCTB HM YPOBHA OKHCJIH- 
TCJIbHbIX IIPOMeCCOB He HCYePMbIBaIOT BCeH CIOXKHOCTH MpOOeMbI AelicTBuA OOuYy- 
YeHHA Ha MepHcTeMaTHuecKHe TKAHH. HecoMHeHHO, OOJIbUITY!0 pOJIb HIpaloT Hapy- 
IU€HHA B HYKJICHHOBOM OOMeHEe, H3Y4eHHe KOTOPBIX IPOBOAHTCA HaMH B HaCTOS- 
ulee BpeMs. 

Tlonb3yemea caryuaeM BbIPasHTb rayOokylo OvularofapHocTb B.A. Py6uny 
u JI. B. Merauukomy 3a pyKOBOJCTBO HacTOAWeH padoToH. 


Muctutyr Ovoxumun um. A. H. Baxa Iloctynuao 
Akayemun HayK CCCP 3 IV 1958 
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Hoxaaye Axkagemun Hayk CCCP 
1958. Tom 121, Ne 6 


PHSHOJOTH A 


A. B. MOFPEBKOBA 


PEPYJIAUNS JbIXAHHA Y B3POCJIbIX COBAK NOCJE 
OJHOMOMEHTHOPO BbIKJIIOUEHHA B PAHHEM OHTOrPEHE3E 
AMCTAHTHBIX PELWENTOPOB 


(ITpedcmaeaeno axademuxom K. M. Beixocoim 5 IV 1958) 


B paspaOarpipaemoii “ukonol aka. K. M. Burkosa (*) npo6meme KopKoBoit 
peryJAUMH YKH3HEHHBIX MpoleccoB Oo/Ibiloe 3HayeHHe MpHoOperatior uccyie- 
AOBaHHA KOPKOBOH KOMMeHCallun (PyHKUMH, HapyIeHHbIX B CBA3H C BbIKIOUe- 
HHeM TepHdepHuecKHX KOHIOB JMCTAHTHBIX aHaJsIH3aTopos. 

3 wurepaTypHbix aHHpix (7,") H83BeCTHO, YTO OMHOBPeMeHHOe BbIKIIOUeHHE 
TpeX AMCTAHTHBIX PelleNTOPOB y BSPOCMbIX COOaK MNPHBOAHT K 3HAUNTebHOMY 
CHH2KEHHIO TOHYCa MO3rOBOH Kkopbl. Oguako B JabHeliwem (*,° 1%) 6510 
YCTAHOBJIeHO, YTO MOC/eOBATEbHOe JIMMICHHE *KHBOTHBIX aHaJIOPHUHBIX pelen- 
TOPOB He IIPHBOJHT K CTOb Pe3KOMY NafeHHIO TOHYCa, H MOXKHO HaGwlOlaTb 
ABJICHHA HEKOTOPOH KOMIIeHCalluH yTpayeHHbix cbyHKuu. IIpH stom oKas3a- 
JIOCb, YTO UCM MOJIOXKEe XAUBOTHOR, NOMBeprileech OMepalluH BbIKJIOUCHHA, TeM 
_sierue MposBuIAeTCA yKasaHHaA KomMencalus (*,°,'°). Tax, no jaHHbim Cep- 
,THesckoro c coTp. (*°,°,**), JIMUIeHHe XKHBOTHBIX BO B3POCJIOM COCTOAHHH 3pe- 
HUA, ClyXa HW OOOHAHHA MpPHBOAMIO K CHH2KeHHIO UYBCTBUTEIbHOCTH HX K 
yruiekucuote, a TakxKe K HapylleHHIO rpafyaJIbHOl MepecTpoliku bIxannsi 
COOTBETCTBEHHO H3MCHCHHAM BHelIHeH Cpeypl. 

B cBa3v c H3y4eHHeM HaMH (byHKUMOHAIbHOM CTPyKTYPbl BHYTPeHHero aHa- 
Ju3aTopa, a HMeCHHO KOPKOBOrO IIpeACTAaBHTeJIbCTBa JbIXaTebHOH cbyHKUMH 
(17-1), MbI IpOBeIH pA UCCIeAOBAHHH AbIXaTeIbHbIX PePeKCOB Y BSPOCJIbIX 
2KMBOTHBIX, Y KOTOPbIX OJHOBPeMCHHOe BHIKOVeHHeE MepHepHyecKUX KOHIOB 
JUCTaHTHBIX aHaIH3aTOPOB ObWIO MpOH3BeleHoO elle B PaHHeM OHTOreHese. 

Meroguxka. OnbiTbhl MpoBosHJIHCcb Ha Tpex coOakax B CllellMaIbHOl 
Kamepe. B xkauectBe pa3{paxKHTeJA [bIXATeIbHOM CHCTEMbI NPHMeHAACh (B Te- 
genne 1—2 MuH.) yrileKUCOTaB KOHMeHTpallun or | no 6%. 

B21/,— 3-mecauHoM Bo3pacTe WleHATaM Cepomy, PspKkemy u Mrpexy Oniia 
MpoHsBeyeHa OMepallMA OAHOMOMECHTHOTO BbIKIOYCHHA 3PeHHA, Clyxa H O60O- 
Hanna (y Pprkero nocue onepalluH OOOHAHUE OKASAOCh YACTHUHO COXPaHeHHbIM). 

B onbiTbl 10 H3yYeHHIO AbIXaTCIbHbIX peakIMH COOaKH ObLIH B3ATbI B BO3- 
pacte okono | roga. BaTom mepwogxe y XXHBOTHbIX IIPOABHJIHCh JocTaTouHaA 
JIBHraTesIbHaA AKTHBHOCTb HM BbICOKad IHIeBad BOSOyMMOCTD. 

Pe3yabTaTH uccueoBanui. IIpexge scero oOpautaeT Ha 
ceOA BHUMaHHe (bakT 3Ha4HTeIbHOrO 3aMe(IeCHHA PUTMa AbIXaHHA B_ yCJo- 
BUAX OObIUHOL XKU3HeEeATeIbHOCTH OMepHpoBaHHbIX XHBOTHBIX. Tak, y Ceporo 
HaOmolanoch 6—8 bIXaTeIbHIX JBHKeHHH B MUHyTy, y Mrpeka —oxkogo 10 
uy Pperkero 12—13. [bixaHve %KMBOTHEIX yYalllalOCb JIMUIb MpH 3HauHTeJIbHOM 
JBuraTebHoM GecnoKolicTBe. OrepHpoBaHHbiM co6akaM OKa3alacb CBOHCTBeH- 
Ha CTYMeHYaTOCTh AbIXaT@JIbHbIX ABHXKCHMM — ABMeHMe, XapakTePHOe, MO MHE- 
HHIO HEKOTOPbIX ABTOPOB (®)s JWI 2XHBOTHbIX C YJaJICEHHOH KOPOH OO/IbINHX , NO- 
ayuapHi. 

Uccnenopanua, mpopesexHuble Ha Cepom u Mrpeke, noKasau, YTO BbIXaHHe 
BO3LyXa, COJepKalllero UBOBITOK YTICKHCJOTHL (oT | qo 6%), BbIsbIBaeT y COOaK 
I[bIXATeMbHbI pedbeKC SHAYHTEIbHO MCHDIIHH, YEM 9TO HAOMIONaOCh y 3oOpo- 
BbIX )KHBOTHBIX, KaK MO YacTOTe, TaK H NO MiyOHHe AbIXaTebHbIX JBH?KEHHH, 
Jlarentubiit mepHoy, MpH 9TOM cocTaBIsA OKOM0 30-40 cex. Bo BpeMA BAbIXaHHs 
ra3oBoli CMecH COoOaKH JIHOO0 CTOAIM HCNOABHXKHO, JIMOO MpOABJIAIH OYeHb Cula-, 


Oyo WBuraTeIbHy!O peakILuto. 
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Oco6piii uHTepec MpeycTaBaer TOT (akT, YTO yBeNMYeHHe MerOUHOH BeH— 
THIALMH, OOYCIOBJICHHOE BAbIXAHHEM YIVICKHCJIOTHI, ObIBAaIO He TOJIbKO MaJlO, 
HO H KpaTKOBPeMeHHO: B OOJIbLUMHCTBe CJTYYaeB MOXKHO OblIO HaOMOaTb CHH- 
*KeHHe BeHTHJIAUHH HW BOSBpallleHHe JbIXAaHHA MOUTH K HCXOAHOMY YPOBHIO elle 
lO TOFO, KaK COJlepxKaHHe YIJICKHCJIOTbI B KaMepe MOJO CYULeCTBEHHO H3MCHHTb~ 
ea (puc. 1 A). UcnpoOoBaHHaa Yepe3s HeECKOMbKO MHHYT yIvieKHCsIOTa TOM KOH- 
IeHTPallMu, IPH KOTOPOH AbIXaHve CTalO ypexaTbCA, CHOBa JaBalla peakWHIO,. 
noxoOHy!0 Mpebilyuren. 

Bmecte ¢ TeM HeEOOXOJHMO OTMeTHTH, YTO y PbrKero (coOakH Oolee MOABUXK- 
Holi WH BosOyumMoli, uem Ceppii u Vrpex) CcHu2KeHHe UYyBCTBHTeJIbHOCTH 
K YIuIeKHCIoTe HaG0La0cb JIMUIb IIpH MPpHMeHeHHM MaJIbIX ee Jo3 (l— 
2%). YruekneloTa %*Ke B KOHWeHTpaluu 4—6% BbIsbIBaa PeakIHIO, OU3KYIO 
Mo XapakTepy M MpOJOsKUTeIbHOCTH K TaKOBOH y HeolepHPpOBaHHbIX cobaKk. 
Bo3MoxKHO, 4YTO TaKoe OTIMUMe THMepKanHuyecKuX peakWH PpoKkero OT peak- 
WH Apyrux olepupoBaHHbIx coOak OObACHAeTCA TeM, YTO OOOHAHHE y Hero 
ObIIO BbIKJIOUCHO HEMOJIHOCTHIO, OAHAKO BOMPOC STOT TpeOyeT CielMaIbHOrO HC- 
CJIGMOBaHHA C YYeTOM THMOJOrHYeCKHX OCOOeHHOCTeH KHBOTHOFO. 

J\1d BbIACHeHHA POJIH KOPKOBbIX, YCJIOBHOPeeEKTOPHBIX (hakTOPOB B OCy- 
I€CTBJICHHH JbIXaTeJIbHbIX PCAKIMH MbI MOMbITAIHCb OOpas0BaTb y COOaK AbIxXa- 
TeJIbHbIe YCJIOBHbIe PecpsIeKCbI Ha KOAHOE paslparxkenHe (KacaJKy) IPH BAbIXAHHH 
BOSLy xa, Cowep2Kamlero 4—6% yraekucJoTbl. [Ipomecc BbIPaOOTKH [bIXaTeJIbHbIX. 
pediekcos y olepHpoBaHHbIX XKHBOTHBIX TIpoTeKaJI OUCHb MeAeHHO. Ecan ist 
OOpa30BaHHA aHaJIOTHUHbIX pedIeKCOB Yy HOPMaJIbHBIX CoOaK TpeOoBaIOCcb 
Bcero JIMINb 2—4 coueranuna (1°), TO WIA BLIABJIGHHA YETKOH YCJIOBHOH peakIHH 
y Pproxero moTpeOoBaloch oKoIO 25 coueraHul, y Mrpexa — cBpiue 35 u y 
Ceporo — cppiue 80. IIpu stom Oblta OOHapyxKeHa CuleLyIoulad 3aKOHOMEp- 
HOCTb: NepBble MpH3HaKH OOpa3s0BaBLlelicA JbIXATeIbHOH BPeCMeHHOHM CBA3H 
Ha IIPHMeHeHHe YCJIOBHOrO pa3jipaxKUTeIA BbIABMJIMCb He H30JIMPOBaHHO, a | 
B MOMEHT OCYILeCTBICHHA OesyCJIOBHOH peakWuu Ha yruiekucuioTy. Ha puc. 1B 
IIpeWCTaBJIeHbI KHMOrpaMMbI COOTBeTCTBYIOMNLerO ONbITa. YIVIeKHCOTAa B KOH | 
weHtpauuu 5,2 % B TepBoM ciyyae (a) BbI3Baa XapakTepHylo cla6ylo 
WbIXaTeJIbHYIO peaKIHIO, B CoveTaHHH %Ke C eHCTBHeM YCJIOBHOTO pa3- 
ApaxkuTeA YyrIeKuCIOTa B TOH Ke KOHMEHTPAaLHH Jala 3HaYHTeIbHO OObIUnH 
adekT Ha [bIXAHHH, OUCH OIM3KHH K TOMY, KaKOli HaOmIOJaeTcA y HeorlepH- | 
POBaHHHIX coOak. B JambHeliiem xe, Noce 6OJbIUOrO YHCa COUeTAHHH, TbiXa- 
T@JIbHBIM YCJIOBHBIH pedeKC CTaJI MPOABJIATbCA HW BO BPeMA eHCTBUA YCIOBHOTO 
pa3{paxkuTeA, BbIpPaxKanCb OObIYHO KaK B YBEIMUCHHH AMIVIMTYLbI [bIXaTeIb- | 
HbIX JIBH2KCHHH, Tak HW B yuallleHuu Ux. Y PppKero, OHAKO, CO BPeMCHEM BHIABH- 
JIOCb HHOe CooTHOWMeHHe. KpaTKoBpemeHHoe (30—40 cek.) MpHMeHeHHe KacaJ- 
KH — CHrHayla runepKanHuyecKohH peakwuu — nocne 45—50 couetaHHit cTavio: | 
BbISbIBaTh Pe3skoe HapylienHe AbIxaHna (puc. 1B), mpuyem, pa3 BOS3HHKHYB, 
THMePBeHTHIALMA JIWaCb OUCHb WWIHTeIbHOe BpemaA (Zo 10 MHH. HM JombINe)— | 
No Tex Nop, NoKa He H3MeHANAaCb BCA OOcTaHOBKa onbita. IlepepbiBpt B paboTe 
OOBIMHO CHOCOOCTBOBAaJIH yCTpaHeHHio 9ITOFO ABJIEHHA. OHaKO Mocuie BBeeHHA 
B ONbIT yIvICKMCJIOTHI WIM CHTHaJIOB, CBASAHHbIX C THNepKalHHel, Bos6yxKJe- | 
He [[bIXaTeJIbHOrO WeHTpa CHOBa MIPHHHMaJIO 3aCcTOHMHbIt XapakTep. 

OJHOBPeMeHHO CyIeyeT OTMETHTb, UTO CCIM Y HOPMAJIbHbIX COOaK JbIXAaTeMb- 
HbI€ YCJIOBHbIe pedieKCbl OTHUAIHCb MPOWHOCTHIO VM yralllasiucb MocTeneHHo,. 
B TCYeHHE HECKOJIBKHX MecsAIeB, TO y Ceporo u Prnxero (Mrpek noru6 of uymbr | 
B 1 1/,-1eTHeM BospacTe) STOT petbieKc HCUesam, KaK MpaBHso, Nocre 20—30. 
HenoyKpermieHHH. BmectTe c TeM OH KaxXKAbI Pa3 BBIABJIAJICA BHOBb Tlocse JWH- 
TeJIbHbIX (MO 2 Mec.) MepepbIBoB B padoTe (B TeyeHHe 5—7 mec.). 

coOak, JIMMeCHHbIX OFPOMHOFO KOJIHYeCCTBA BHEWIHUX paspaxkenul u B | 
CBASH C STHM OOMAaalOulHX MOHW2KeCHHbIM TOHYCOM KOpbI MosyuiapHit, ouenb | 
TETKO BbIABHJIaCb 3ABMCUMOCTH BeJIMUHHbI M XapakTepa PHNepKanHHyecKOH peak= | 
UHM OT pa3IMYHBIX KOeOaHHH STOTO ToHyca. Tak, B HepBbIli mepHog paOorsi 
MO XOJy OMbITa OTMeYaJIOCb Pa3BUTHe y MKHBOTHBIX COCTOAHHA yrHeTeHHA Kak 
ABMTAaTeJIbHbIX, TaK H JbIXAT@JIbHbIX PeAKILMH: coOaka TMocTeneHHO O6BHCaa 
1102 


B JAMKaX, JbIXaHHE CTAHOBHJIOCb ele Sovlee peAKHM. Ec B Havasle onbita 
peaKUHA Ha YCJIOBHbIN Pa3sipaxKuTeIb WU YIVIEKHCJIOTY Obla JOCTaTOUHO Bbipa- 
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JWbIXaHHve, OTMeTKA YCJIOBHOTO pa3ApaxKeHHs, 


Puc. 1. Cpepxy BHH3: JBHXKCHHA AMBOTHOMO, 

OTMeTKa Oe3ycOBHOrO pasipaxkeHHA, OTMCTKa BPeMCHH B CCK. «BK. BeHT.» — BKJIIOUeHHe 

BCHTMAAMHM: «BbIKM. BEHT.» — BBIKOUeHHE BEHTHALMH, Ha puc. B Kaxjo YepTouKe Ha JIMHAK 
6esyCAOBHOFO pas{paxKHUTeIA COOTBETCTBYET 5 a «aucTolty COz. OOpaAcHeHHe B TeKCTE 


*KenHoli (puc. II, a), TO K KOHILy ero, MpH pasBHTHH yKasaHHbIXx ABJICHHH, Te 
xe pasnpaxutenu (puc. | J, 6) — Kacalka MW YrvieKUCIOTa B KOHILeHTpallHn 
oKo0 6% — BbIgBaIH OUeHb CaOoe H3MeHEHHe CO CTOPOHbI AbIXaHHA, XKUBOT- 
HO€ MPOAON2KAaIO BUCETb B JIAMKAX. Breyenue B OMBITHI NOKapMJIMBaHHA COOaK 
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C MlocekyIOWluM OOpasoBaHHeM MHILEBbIX YCJIOBHbIX pedJleKCOB OKa3aJlO TOHH 
3Hpyloulee BIMAHHe: COOaKM B TeYeHHe BCEro ONbITa HAXOAMCb B OOAPCTBYIO- 
UleM COCTOAHHH, JbIXATeJIbHbIe PeaKUHH CTaJIM COOTBETCTBOBATb UX MepBOHAaYab 
HOMY YPOBHIO. 

3akaiueHHe. Y BspociblixX CoOaK MOCIe OJHOMOMEHTHOTO BBIKJIIO- 
ueHHA B PaHHeEM BO3pacTe 3peHHA, CJlyXa WH OOOHAHHA MpPOABJAHCb OTHOCH~ 
TeJIbHaA JIBUraTeIbHad AKTHBHOCTh HM CNOCOOHOCTh OOPa3OBbIBaThb MHILeBbIe, IBH-: 
TaTeJIbHble, AaTaKKe A[bIXaTebHble YCJIOBHbIe pedekcbl. BMecte c TeM, eATeJIb- 
HOCTb J[bIXaT@JIbHOM CHCTeMbI B ITHX KE YCIOBUAX OKA3alaCb 3HAYHTEJIbHO Hapy- 
IWeCHHOM: MPH CHIbHbIX, IKCTPeHHbIX H3MCHCHHAX Ta30BOrO COCTaBa BAbIxXae- 
Moro BO3LYXa OpraHH3M ObWI He B COCTOAHMH MpOABHTb MpHCMocoOuTeJbHbIe? 
peaxiuu. Hu3Kuit ToHyc KOpbl OOJbUINX NosyWapHh, NOHMKeHHe Mpesevlal 
paOoToOcnocoOHOCTH ee KJI€ETOK, ABHBIUMeCCA Pe3yJIbTaTOM OMHOBPeMEHHOTO BBIIa-- 
JICHHA JCATeIbHOCTH JMCTaHTHbIX aHaJIH3aTOPOB, OOYCJIOBHJIH M3MeHeCHHYy1O 
JI@ATCJIbHOCTb HM BHYTpeHHero aHaH3aTopa. MHeprHocTb HePBHbIX MpoOlleccoB} 
BbIPasHlacb B HH3KOM peaKTHBHOCTH OpraHH3Ma Ha JeHCTBHe TaKOFO CHJIbHOTO) 
paskpaxkuTeA, KAKHM ABIAeCTCA YIVIeKHCIOTAa, a TaKKe B TPyHOCTH OOpaso-: 
BaHHA BPCMCHHBIX CBA3eH, CHOCOOCTBYIONIMX HOPMaJH3allHH HapylieHHoH | 
JtbIxXaTeIbHOH dbyHKuuH. Y Ceporo u Mrpeka yKa3aHHad HHEPTHOCTb KOPKOBbIX, 
TMpoleccoB MpOABHJaCb B MOCTOAHHOM HM CTOHKOM IIpeoOaqaHHu Mpollecca Top-> 
MOXKECHHA B JCATEIbHOCTH jJ[bIXaTeJIbHOrO WeHTpa. KpaTKOBpeMeHHOCTb rumep- 
BeHTHJIAWMH, KOTOPy!IO MbI HaOsIOJaIH MpH MpoRowxKarouleMcA MOCTYMICHHH | 
B OpraHH3M YIVJI€KHCJIOTbI, TakxKe OblIa OOYCJIOBIeHa CJIa6OCTbIO KOPKOBBIX| 
KJIeTOK, HX pa3{paxkuTebHOrTO mpouecca. Y PbpKero xe, TOBOPA CJOBaMH 
VU. W. Wapnopa (3°), «B3au HeHOpMaJIbHbIi NMepeBec pasqpaxKUTeIbHbIM Mmpo-| 
lecc», KOTOPbIM MpOABHJICA Tak2Ke B  HeMOJIHOWeHHOM, HeajleKBaTHOH JesA- | 
T@JIbHOCTH JbIXATeEJIbHOFO IeCHTPpa: UPeE3MePHOM, 3aCTOHHOM BO30y2KJIeHHH ero 
Mocsie Je@HCTBHA CHTHaa NOCTYNJIEHUA YIIeKHCJIOTbI Ha (POHE BbIXaHHA BO3- | 
jyxa HOpMabHOoro cocTaBa. BmecTte c TeM HeOOXOJHMO OTMETHTb, UTO 
TIPHMeHeHHe YCJIOBHHIX CHTHaJIOB THMepKaMHuYeCKOrO COCTOAHHA B Te MepHo- | 
bl, KOra TOHYC KOPbI Mocwe ONpeeJICHHbIX BO3JCHCTBUU OKa3bIBaJICA HeCKOJIb- 
KO NOBBILUCHHbIM, B OOJIbUIMHCTBE CJLyuaeB CHOCOOCTBOBAaIO MPOABJIeHHIO Gosiee 


ajleKBaTHOH peakUHhH bIxXaTeJIbHOTO WeHTpa Ha NOCTYMIeHve B_OpraHH3M yr 


JICKHCJIOTHI. 


TakuM oOpa30M, HaOuJIOJeHHA, MpOBeeHHbIe Ha 2KUBOTHHIX, JIMIWCHHBIX 
JMCTaHTHOM pellenlMH B PaHHeM BO8paCTe, MO3ZBOJIAIOT BLIABHTb HEKOTOPBIE 


opMbl peryALMM [bIXaHUA CO CTOPOHbI_KOpPbI OombUIMX NoywWapHl mpu pas- 
JIMUHBIX ee COCTOAHHAX. 


VuctutyT cbusnonorun um. VW. M1. Tapaopa Tloctynusio 
Axaylemun uayk CCCP 25 Ili 1958 
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IMBPHOJIOTH A 


A. HW. 30THH 


®EPMEHT 3ATBEPHEBAHHA OBOJIOUEK Y SUL 
JIOCOCEBbIX PbIB 


({Tpedcmaeaeno axademukom B. A. Iuzeaveapdmom 21 IV 1958) 


Ha smax MopcKux exeli ('~*), ocerpoBbix pbi6 (*), s1ococeBbIx pBI6 (°) 
uM KocTuCTOH pHiOpt Oryzias latipes (°) 6buio yeraHOBNeHO, YTO MOCIe ONMOOTBO- 
PeHHA WIM aKTHBalMn AWIOM BbIZeIAIOTCA KAKHe-TO BeleCTBa, KOTOPBIe Bbi3bI- 
BaloT 3aTBepAeBaHHe HIM YIVJIOTHEHHe AUWeBLIX OOONOUeK. JLIA AHI, JOCOCeBBIX 
pbIO STO 3aKJIOUeHHE BbITeKAJIO H3 ONIbITOB, B KOTOPbIX ObIIO MOKaA3aHO, 4TO O60- 
JIOUKH, CHATHIC C HEAKTHBUPOBAHHbIX AHI, 3aTBeEPAeBAlOT 3HAYHTeIbHO MeIWIeH- 
Hee, UCM OOOJIOUKH HOPMAJIbHO pasBuBaoulNxca au (°). MoxkHO HM IPAMBIMH ONBI- 
TaMM NOKa3aTb, YTO B Ne€PHBUTeJJIMHOBOM AUAKOCTH TObKO YTO OMIOLOTBOpeH- 
HbIX AMI, JIOCOCeBLIX PbIO HMEETCA BELLECTBO, BbISbIBAIONIee 3ATBEpeBaHHe OOOWIO- 
yek H€AKTHBUPOBaHHbIX SAMI. 

Pa6ora MpoBoAusach C 3apoAbILaMu O8epHOro sococa (Salmo salar m. sebago 
Girard) u dopesu (S. truttam. lacustris Linné) B 1956 u 1957 rr. Ha CaupcKom 
pbI6oBoyHOM 3aBoze. TIpounoctbh o6o04ueK U3MepPAJIH C HOMOLILIO MpH6opa 
[pea (*) 4 mpu6opa, omucanHoro paupiue (°). B nepBom cyyae MpCuHocThb O6oN0- 
YeK BbIpaxKaJIH B TpPaMMaX, BO BTOPOM — B rpaMMaX Ha KBaj[paTHbIli CAHTHMETDP. 
OnpirTbi OblwIM NOCTaBJeHbI CleqyIouluM OOpa3s0m. B JyHKH, CAeuaHHble Ha THe 
MapadbuHOBOH BaHHOUKH, NOMellaid NO 3 KalliM BObl H NepHBUTeJWJIMHOBYIO 
XKUKOCTh, B3aTyto oT 10 aul dopesu yepes 30—60 muH. Toce ONNOAOTBOpPeHUsA. 
TlepuBureHHOBY!O X%KUAKOCTh NONyyai Ywepes MpOKOM B OOomoUKe Alia. 3a- 
TEM B JIYHKM MOMeU[aIH OOOMOUKH, CHATHIC C HEAKTHBUPOBAHHHIX AMM BO, N 
pacrpope NaCl. IIpounocrb 2THx OGo0ueK Oblwla H3MepeHa Hepes 10 Yac. MOcue 
MOMeHICHHA B JIYHKH. KonTpouieM CJly2KHJI: OOOJIOUKU, CHATHIC C HCAKTHBUPOBAaH- 
HbIX AHL, H OOOJIOUKH, CHATHIC Cc AH Yepes 10 yac. Nocme OMMOLOTBOPeHUsA, B MO- 
MeHT ONPee@JICHHA MPOUHOCTH OMNbITHBIX OOONO4eK. Kpome Toro, Oblvia H3MepeHa 
AKTHBHOCTh MepMBHTeMHOBOH XKUAKOCTH Yepes 27 Yac. MocMe ee NOMyYeHHA 
M3 OIMWIONOTBOPCHHBIX AHI, H AKTHBHOCTb MePHBUTeJIMHOBOH KHAKOCTH KOH- 
TPOJIbHbIX AM yepes 27 yac. nocse omlosoTBopeHusz. Kak BuO u3 Tada. |, 
B T€PHBUTeMIMHOBOH 2KHAKOCTH OMNJIOAOTBOPCHHBIX AHI (popeyIH UMeeTCa Bellle- 
_ CTBO, BbISbIBaloLiee 3aTBepeBaHue OOo0UeK (\2 3), KOTOpoe YacTHYHO HHAaKTHBH- 
pyetca uepes 27 yacos Kak B Boje (N? 4), TaK MB MePHRUTC/IMHOBOM 2KHAKOCTH 
wempix au (Ne 5). MopropHble OnbITbl MOKa3aJIH, UTO STO BEULECTBO He HHAKTH- 
Bupyerces uepes 4 u 8 yac. (pu 5,7”) HW MHaKTHUBUpyerca Yepes 30 uac. Oxazamocb 
TaKKe, UTO ITO BEULECTBO He IIPOXOLMT Yepes AMMEBYIO OOOMOUKY H MHAKTHBUPyer- 
ca Temnepatypoli B 30° npn HarpeBaHUM MepHBUTeMMMHOBOH XKUAKOCTH, NOs yueH- 
HOH oT AI, Yepes 30—60 MuH. MOcTe ONOROTBOpPeHHA, B TeUVeHHe 5 Muu. (puc. 1). 

Kak u3pectuo (744), o6osIOuKN AH, NOCOCeBbIX PbIO erKO MPpOHMMaeMB! WA 
BOJbI, COJI€H H BbICOKOAUCMepCHbIX KOJJIOHJOB HM HEMPOHHIaeMbl Ast HASKOAMCTED - 
CHbIX KOJIJOUJOB. TaKHM OOPa3OM, BeLLeCTBO, BbINeACMOe AHILOM MOCIe OMIONO- 
TBOPeHHA H BbISbIBalOee 3aTBeEpAeCBaHHe o00104eK y 3ApOjpILMeH JOCOCeBHIX pHIO, 
ABJIACTCA BbICOKOMOJICKYAAPHBIM, HECTOMKUM CoeAMHeHMeM, OblcCTpO MHAaKTHBH- 
pYeMbIM BbICOKOM TemMepaTypol, ITO AaeT OCHOBaHHE CUUTATb 9TO BELLeCTBO (bep- 
MeHTOM. CyJlellyeT OTMCTHTb, UTO (PepMeCHT 3aTBepAeBaHHA MOXKCT, TO-BHMMOMY, 
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WHaKTHBUpOBaTbCA HW TOPAa, Kora OH HAXOJATCA elle B UMTOMNASMe AMA. Tak, 
OOOOUKH HeOMMOMOTBOPeHHDIX AHI, JIOCOCH, MpomexKaBlne B BaseJIHHOBOM 
mace 27 cyTOK, He 3aTBeplesH Nocme TepeHeceHHA AKI, U3 MacJia B BONY, XOT 
TI€PHBUTeIMHOBOe IIpOcTpaHcTBO uM OacTOAMCK y TaKUX AIL o6pa30BaJ1Hc 
HOPMAaJIbHO. 


Ta6Oauna 1 


JlelicTaue nepuBUTeTHHOBO! 2%*UAKOCTH AHI, opesH Ha OOONOUKU, CHATBIC C HeaKTHBHUPOBAHs 


HBIX AHI 
Tlpounocth o6o.10- 
INoNo Cocroanue atiira, c KOTOporo | Cpeya, B KOTOpy!1o MOMmelaloT- uek aepes 10 4acoB 7 
Tenis yfaneHa o6os0uKa CA CHATHIC QOOMOUKH B T[cM? 
( 
4 ‘HeaxTapupoBanHoe Boma 3800 10 
2. | Uepes 10 vac nocae onno-|  » ane ie 
OTBOpeHHA 
3 HeakTuBipoBaHHoe TlepHBuTeiMHOBaA = KH 
KOCTb AHL yepes 30—60 
MHH. MocJle OMMOZOTBO- 
peHus 14000 10 
4 » Ta 2Ke MepHBUTeIMHOBaA 
XKHAKOCTb Yepes 27 4a- 
cOB Tlocme ee noulyuenna 5000 3 
5 » IlepHButeIMHOBad == KH- 
KOCTb AW uepes 27 ua- 
COB Mocdle onsJo,OTBOpe- | 
HHA 5800 3 


MuorouncuieHHbIMA HCCIe€LOBaHHAMH OMHCaHO BbIJeIeHHe H3 MOBEpXHOCTHOT® 
CNOA AHI, KOCTHCTHIX pbIO OCOOBIX BeLLeECTB, MPHHHMAIOLWHX yyacTHe B OOpa3o-| 
BaHHM NMepHBUTeMHOBOTO MpoctpanctTsa (~!’). OTH BenlecTBa MpeACTaBsIeHL! 

B KOPTHKAJIbHOM CJIO€ WHTOMMIA3MbI HeOMOLO-| 

TBOPCHHBIX AMI OCOOLIMH CTpyKTYypaMu (aJbBeo- 
e/cm? 10” JIaMH), KOTOPble HC¥Ue3aIOT M3 MOBeEPXHOCTHOTC 
COA AHI NOC ONOLOTBOPCHHA WIM AKTHBALMH. 
Tloqo6ubie cCTPyKTYpbI OMMCAaHBI UM y AMIE WOCcOCe- 
BBIX pBIO (18-1), TipencrapaeT unTepec Bompoc, 
COJepXKUTCA JM PepMeHT 3aTBepAeBaHHA B KOPTH- 
K@JIbHBIX aJIbBeomax ? Haxano (°) BbicKa3auI mped- 
MOO*KeHNe, YTO BaTBepAeBaHHe OGoONOUeK AXIL 
Oryzias BBI3bIBaeTCA JeHCTBHeEM BelllecTB, BXOJA- 
IMX B COCTaB KOPTHKAJIbHbIX abBeo. OHako 
y AHI JOCOCeBLIX pbI6 9TO, MOBHMMOMY, He Tak. 
Vssectuo (1°,1%,?4), uro ucues3HOBeHHe KOPTHKauIb- 
HBIX aIbBeOJI MH OOPas0BaHHe MePpHBUTeJJIMHOBO- 


Puc. 1. Bauanue TemnepatyPpbl 
(5 Mut. jeficraua) ua nocnenyio- TO MPOCTpaHcTBa y AMI JOCOCeBBIX pbIO OyI0- 


kyo cnoco6uocrh nepueutetau- Kapyerca 0,1 N pacrBopom xmopuctroro naTpua 
HOBO %XHAKOCTH AMI, JOCOCA BI- YW HEKOTOPHIX Apyrux coseli. CeqoBaTembuo, 


3bIBATb 3aTBepeBaHve oOOos0UeK, 6NOKU B 
CHATEIX C HeAKTUBUPOBAHHEIX SHIL. PyA BbIMeIeHHe. BeEUeECTB, BbI3SbIBAIOWIUX 


1 —npounocrs oGonouex, o6pa. COPa3OBaHve NepHMBUTeMMHOBOrO MpocTpaHcTBa, 
OoranHbIx § TepuBuTestunosoli WIM BbISbIBaX MX BbILeeHHe, MBI MoxKeM (co- 
cares ta oe pee ale ie MOCTAaBIIAA STH SBJICHHA C H3MCHEHHeM MpOuHOCTH 
€ oooyoyeK, HE OOPaOOTaHHbl 
reine eTRIhOROR pegs oOomouek) HACHTHPULAPOBaTh (bepMenT 3aTBep- 
TeBaHuA C BeleCTBAMH, BbISbIBAIOIHMH O06pa30- 
BaHHe IePpHBUTeWIMHOBOrO Npocrpauctsa. Jina sto menu Oblmo mocTaBseHO 
H€CKOJIbBKO C€PHH OMBITOB C BJIMAHHeM Pa3HbIX KOHWeHTpaluli pacrBopa NaCl 
Ha OOpa30BaHHe Ne€PHBUTeIMHOBOrO MpOCTpaHncTBa MU 3aTBepAeBanue OGoNOUeK 
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Y OMNJIOAOTBOPeCHHBIX AMI, OCOCA H CPopesH, MePeHeECeHHHIX H3 MOOCTHOH 2%KUKO- 
STH B paCTBOP COJIH, MHHYA BoLy. OKasanocb (puc. 2), aro MO*KHO NOROOpaTh 
rakylO KOHWeHTpaluto pactBopa NaCl, B KoTopom oOpa30BaHHe MepHBUTeMHHO- 
BOrO MPOCTPaHCTBa MPOHCXOANT, a MpOuHOCTh OOONOUeK OCcTaeTCH Ha YPOBHe 


06 
600 
400 

Gus G05 006 007 00 


6b GO N Natl 


Puc. 2. Bansanue kontentparuu NaCl B pacrsope Ha o6pa3ospanue mepu- 
BHTeJIMHOLOrO MpocTpaHcTBa MH M3MeHeHHe MpouHocrH oOGoNoueK AMI 
wococsa 


MPOUHOCTH OOOMOYEK HEOMIORAOTBOPeHHOrTO Awa. OOpasoBanne MepHBUTeIHHO- 
BOrO NpocTpaHcTBa O6e3 nMocneLyloulero 3aTBepAeBaHuA OOoMOYeK MpouNcxXoLUT 
HHOra MPH aKTHBalHH AM BOJOH B TeyeHHe 2—3 MHH. HM MepeneceHuH HX 
satem B 0,1 N pacrsop NaCl. Tepusurenmunopoe npocrpanctBo oOpa3yerca y 
HEONMIOLOTBOPCHHbIX AIL JIOCOCA MpH MmomelleHHH UX BpactBop 0,1 N LiCl, 
XOTA 3aTBepJeBaHHe OOo0"eK B 9TOM pacTBOpe He Mpoucxo_uT. Hakounel, 
Ne€PHBUTeEJJIMHOBOe MpOcTpaHCTBO OOpa3yeTcA Yy HeOMJONOTBOPeHHHIX AHI, 
MpowJe*KaBWUX OKONO 27 CyTOK B Ba3eJIMHOBOM MaCJI€e MH 3aTeM TOMELICHHBIX B 
Boy, TOrMa Kak 3aTBepAeBaHHA OOOMOUeK Y TAKUX AWM HE MpOUcXoMur. 
MoxHO MOKa3aTb, YTO B ONbITaX C MpHMeHeHHeM pacTBopoB NaCl, Kkorya me- 
PHBUTEMMHOBOe MpOCTpaHCTBO OOpasyeTcA, a OOONOUKH He 3aTBEpeBalOT, Mpo- 
HCXOLUT GNOKUPOBaHHe XJIOPHCTbIM HAaTPHeM Mpolecca ceKpeunu cbepMenTa U3 
alilla, a He TOPMOKeHHe PepMeHTATHBHO"O JevcTBUA ero Ha OOONOUKH. M3 Tau. 2 


Taotuma 2 


Bauanue NaCl na akTuBHocTb (epMeHTa 3aTBepACBaHHA MepHBUTCIMHOBOM 2KUZKOCTH AMIE 
mococa 


IJpounoctb Takux obomoueK: B ri/cM? 


No NO Cpema, B KOTOpyIO noMelleHbI OOOI04KH, ‘ 
Tiel. CHATHIE C HeEAaKTHBHPOBAHHbIX AHI yepes 19 uacos uepes 27 uac. a 
(onpit JNe 1) (onpiT .Nb 2) 
4 |Cmecp (1:1) tepuBuTemmMHOBOM 2KHAKO- 3 
ctu wu 0,2 N pactsopa NaCl 7900 13800 
2 |Cmecb (1:4) nepHBHTeamMHOBOH 2KuAKO- 3 
CTH H BOI 9400 42300 
3 | Bona 1900 3600 3 


BHIHO, UTO M€PUBUTEMIMHOBAA AUAKOCTH, COMep*Kalllad (epMenT 3aTBepheBaHHnA 
uM momeuenuan B 0,2 N pacrsop NaCl (Tak, uroOpl cyMMapHbIH pacTBop pa36aB- 
masca to 0,1 N NaCl), qelicrByeT Ha H301MPOBaHHble OOOIOUKH Tak Ke, Kak [e- 
PHBUTENMMHOBAA X%KUAKOCTh C PepMeHTOM, pasOaBseHHad MpocTo Boo. Cue- 

-JlOBaTebHO, B OMNbITAX, MOKASAHHBIX Ha pc. 2, (epMeHT 3arBepAeBaHUA OTCYT- 
CTBYeT B Me€PHBUTeIMHOBOM %KUAKOCTH: CONeBaA Cpea B STHX OMIbITAX HE MOMKET 

“ TIpenaTCTBOBATh eFo JelictBulo Ha OOo0UKH. Takum OOpasom, tepMenT 3aTBepye- 
BaHHA OOONOUCK AMI JIOCOCeEBBIX PbIO He BXOHT B COCTAB BeLIeCTB, KOTOPbIe yuacT- 
BYIOT B OOpas0BaHHH MepUBUTeMHHOBOFO MpOCTpaHcTBa, a TAK KaK OOpasoBaHHe 
epHBUTEIMHOBOTO IpocTpaHcTBa OOVIbUIMHCTBO MCCeLOBaTeNeH CBASbIBAIOT 
c¢ pa3pyllieHHeM HW HCYe3HOBEHHEM M3 MOBePXHOCTH AHI KOPTHKAJIbHbIX aJIbBeOM, 

70, MO-BHMMoMy, (epMeHT 3aTBepfeBaHHA He COfeprxKUTCH PF KOPTHKaJIbHBIX 
AJIbBeOJIaX HeCAKTHBHPOBaHHbIX AMI. 
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Kak Oblvio MOKa3aHO paHbure (°), IPHCYTCTBHE BELLECTB, BbISbIBAWINX 3aTBEpH 
JeBaHHe OGOMOUeK Y SIMI JOCOCEBHIX pbIO (bepMeHTa 3aTBepAeBaHUA), HEOOXOAUM 
TOJbKO mepBble 8—10 MHH. nocue OMIOAOTBOPeHHA WIM AKTHBAIHH AI, a 32 
TeM 3aTBepeBaHHe OGOMOUeK MOXKET MPOHCXOMMTb HM MPH OTCYTCTBHM 3THX BE 
ilecTB. TaK Kak JIA AKTHBAIMM AML M BbINeneHuA CpepMeHTa H3 Ala HeEOOXOTH 
mo 2—3 muuH. (°), caM mpollecc Bog 
jelicTBud PepMeHTa Ha OOOOUKH pH 44 
NNER RRR Seana mpoyoumkKaetca Bcero 5—8 mun. B cpg 
3H C STHM BCTA€T BONpOC— ABIACTCA J 
jelicTBue (pepMeHTa 3aTBepeBaHHA He 
O6OMOUKH OOASATEIbHbIM YCJIOBHeM IJ 
Bor pasBUTHA Mpolecca 3aTBepeBaHHA 060) 
JIOUeK HIM OH TOJIbKO YCKOPAeT MeJVIeH 
HO HWAYULHM B OO6oOOUKAaX IpoMecc. Kai 
3anocb Obl, YTO CMeLyeT MPHHATH MOP 
culeqHee pe IMOIOVKEHHE, TAK Kak 3aTBeph} 
Del pene gs JeBaHHe OOONOUeK, CHATHIX C HEONMMONOH 
TBOPCHHbIX AHI M MOMeUICHHbIX B BO] 
XOTA WH MeJVIeHHO, HO MpoucxozuT. O@I 
. , Hako cslenyer yuectb caeqyroutee. [Ips 
Puc. 3. Usmenenue mpounocta o6onouex CHUMaHHH oOo1OueK C HeOMIOLOTBOpeH} 
HOPMaJIbHO Ppa3BHBatOllMXcH AIL mMococd HbIX AMI B MOJIOCTHOH %KUAKOCTH (a on 
(1), o60m0ueK, CHATHIX C HegRenen ew He MPOBOAHOCh MYTeM BbILaB/IMBaHUA co} 
monk nove tony G2) NEG! Aepasuworo alia vepes mpopste 2 060} 

pacrsopa NaCl nepenecena B- Bony (4) JlOUKe) YacTb cOepxAuMoro AMUe 

ocraeTcs B O6o04KaX. Y aluTb OCTaTK 

AMMA U3 TaKHX OOOOUeK OUeHb TPYHO, TaK KaK %XK€JITOK B BOsle Koarysi 
pyer HM upwuaiunaer k OOonoUKe. C ocTaTKamu alia Nod oOo0"KY, BOSMOKHE 
mlonaflaeT H (bepMenT 3aTBepdeBaHHa. Ec xe CHATHI€ B MOMOCTHOH %KUKOCT 
OOOJIOUKH epeHecTH He B Boy, a B pacrBop 0, | N NaCl, To s3yecb smerKd 
MOXHO H30aBHTbCAH OT BCeX OCTATKOB Aa. Oxka3aocb, 4YTO y TaKHXx O66 
JOUeK YBeJIMYeHHE MPOYHOCTH He MPONCXOAUT, KAaK MPH Jl@KAHHM UX B pacTBope 
0,1 N NaCl (puce. 3, 3), Tak H mpM mepeHeceHuH UX M3 pacTBOpa comH B BOL 
(puc. 3, 4). Takum 06pa30M, MOXKHO CUHTATb, UTO y 3apOMbIe OCOCeBEIX pbit 
3aTBepleBaHHe OOoM0UeK He MO*KeT MpoOHsoHTH 6e3 yuacTHA B 3TOM MpoLeccs 
tbepMeHTa 3aTBepeBaHHs. 
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Mucrutryt Mopdonoruu xuBotuptx um. A. H. Cesepmosa Tlocrynuao 
Axkayemunu Hayk CCCP 20 IV 1958 
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CBA3aHHbIe C KPaeBbIMH 3alavaMu AA 
ypaBHeHHd uw, — K(x)uyy =() B 1O= 
goce 0 x <1 c BbIpOwKeHNeM HH 
CHHTYAPHOCTbIO Ha rpaHue. . 

A. A. Boposxos. 
OombuIMX YKOHeHHit MakcuMyMa 
CYMM He€3aBHCHMbIX OJMHAaKOBO pac- 
TIPeMeeHHBIX CyuUaiHbIxX BeNHUHH 

IM. Ii. Beawncxut. O mepe maomayu 
IIpH KBa3sHKOHPOpMHOM OTOOparxke- 
HMH .. . io) Ae aaa SO 

A. M. Bacuaves. O6 OPTOPOHaIbHbIX 
moyrpynmax ksaccHyuecKHX KOMMaKT- 
HBIX rpynn Jiu 


B. M. Bowsocos. Ypanvenua Kome6a- 
HHH C MeVWIeHHO H3MeHAIOULUMUCA 
nlapamMeTpamMu 
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BeleHHH  pelleHuit pana 
ypapHeHuit ; 
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BeHHbIM BeKTOP-(PyHKUMAM HecaMo- 
COMP A2K CHHBIX Ae PED CHUM ATE HEI 
cucTeM BTOporo mopayKa 


T. M. Kapacesa. O6 ofHoli «TouHOH oleHKey 
MYJbTHMIMKaTOpOR muddepenunab- 


HbIX ypaBHeHHH BToporo NopxyKa 
c MepHosuueckHMu KoadpdulMeHTaMUu 
[. E. Ky3max. Acumntotuyeckie pelleHia 
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MeJICEHHOH3MeHAIOULMMUCA =lapa- 
MeTpaMH 
T. ®. Jlantes. Fumepnonepx ocr B m1po- 
cTpaHcTBe MpoeKTHBHOK CBASHOCTH 
B. f[lacprKoB. O noma ApasbHbix 
cmekTpax WM pa3MepHocTH OMKOMIak- 
TOB, B “acTHOCTH ONKOMMAaKTHbIX 
ION DUN 9 ts ome : 
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UaliHbIX BeKTOPHbIX poleccoB 
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yKallleecA B ORHOM BEKTOPHOM cTa- 
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M. M. JixpOamsn u A.B. Hepcecan. O 


IIpHMe€HCHHH HeKOTOPBIX UHTerpo-AMp- 


(pepeHLMaIbHbIX OepaTOpoB  .. . 


A. Jlanren6ax. O upumeHeHuH Bapua- 


IHOHHOrO TIPHHUMa K HeEKOTOPbIM He- 


JIMHeHHbIM )udpdepeHuNasbHbIM ypaB- 
HeHH SAM ; 
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3alarax AI KBa3HIMHeHHbIX 9JIMM- 
THYeCKUX CHCTeM MepBoro MopsAAKa 
Ha MWMOcKocTu . 
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M. A. Hatmapx. O pasnoxennu Hemp HBO- 
AMMbIX TMpefcTapmeHul OcHOBHOU 
cepHH KOMMseKcHOH yHHMOLyaAp- 
HOH Yrpynnbl n-ro mopsyka m0 
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nopaqKa 

B. WH. Mporacos. O muHeliubix ypapHe- 
HHAX B YACTHBIX MPOUSBOAHbIX Gec- 
KOHe4HOFO NOpsAAKa Cc MOCTOAHHEIMU 
KOI MAMMCHTAMM fi oils Neuntenie 

C. JI. CoOonep. Sameuanve o KpuTepun 
Iletposckoro paBHoMepHo KoppextT- 
HocTu 3aqaun Kom qa ee 
B YaCTHBIX MPOM3BOMHBIX . .. . 

B. A. AkyOosuy. O juHamuyeckoii yc- 
TOHYMBOCTH YyMpyrHxTel. .. . 

A. WM. Bekcaep. O npuuunne "Apxumena 
B MOJYyMOpAqoueHHbIX  (akTOp- 
mMHeaax . . 

M. MW. Buuux u JI. A. “Jhocrepnnk. 06 
aCHMNTOTHKe pelWleHHli KpaewblX 3a- 
Wad WA KBasvIMHeHHbIx Aucdpepex- 
UMasIbHbIX ypaBHeHw. ..... 

B. Il. Fypapni. O cnextpe lot 
(yHKuni . . . ale é 

Jl. A. Vyrunx. K apudmernke MaTputt 

A. C. Jibinun. O mpoctpancteax, sep- 
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MH jjocTaTOuHOM MIpH3Hake NpHHal- 


JI@KHOCTH (yHKIMH Kaccy w® 


Cotonésa (he 3.4 8. See 
A. ®. Jleontbes. O momHOoTe CHCTeMbI 


{z\k} wa KPHBBIX B  KOMMIeKCHOM 
IMIOCKOCTH. v. speae es eek es 
B. 9. Jiauue. Kojblla mHHeMHbIxX He- 
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B MarHHTHOM rHyqpomuHaMuke .. . 


606 
610 


613 
987 


IV. ACTPOHOMH A 


M. M. Byrenos, E. K. 3apoiickuit, 

A. A. Kaaunax, B. B. Huxonos, 
B. B. Hpoxodses un I. E. Cmonxun. 
O mpuMeHeHuu MHoroKacka{HBIx 
| -—« ONMIEKTPOHHOOMTHYeCKUX ycumuTeneli 
I cpeTa B acTpopu3suKe ...... 
) A. B. Cesepnpii. O po3HukHopeHun 


uacTHIL BbICOKUX SHEPrM uM xXeCcT- 
KOrO M3JlyueHHA BO BCIbINKaX Ha 
COmUleytonys tia + kre, 5 ede 


A. A. Huxkutun. Hexoropsie onenku 
MHTeHCHBHOCTell JIHMHHH Trenua B 
cMeKTpaX HeCTalMOHapHbIX 3Be3I, 


1V. MATEMATHYECKAS SH3HKA 


JI. YI. Pangees. O cpa3su S-marpuub vu m0- 
TeHMala [IA OHOMepHoro  one- 
paropa Ilpequurepa . . ¢ 

©. 7. Masioxuneu. Bos6yxqenue, OT- 
paxkeHHe H u3myueHHe NoBepxXHoct- 
HbIX BOJIH Ha KJIHHe Cc 3afaHHbIMu 
MMNeqahHiaMH rpaHei 


VI. @H3SHKA 


Ji. B. Aapruiyaep, A. A. Baxanopa u 
P. ®. Tpyxun. Dasopple mpeppaliie- 
HHA IPH CKaTHH BOLI 
yAapHbIMH BomHaMH , 

i]. 1. Woppirunu T. M. panosa. 06 
OJHOBpeMeHHOM HaOwloeHuH KOM- 
OHHalWMOHHOTO paccesHHA cBeTa 
u dwuyopecteHlMH ........ 

B.C. Maurkesuy. HopmMamnbuble Koopsu- 
HaTbl KDPUWCTamuuecKoll pelmlerKy 
Ipu yueTe 3ama3qbiBaHHsA B3aMMO- 
JelicTBua. . rsaicab 

C. B. Ts6auKos. 06. onHoM ‘papHallHon- 
HOM IIPHHWNNe B 3ayasue MHOrHX Tel 

8. H. Eropos, B. H. Kosecuuxos 4 
H. H. Co6Oones. K sonpocy o mpu- 
poge fyroporo pa3paga B aTMoctpe- 
pe MHeEpTHBIX ra30B . . merch ee) 

B. A. Jia6sun u B. H. Jluxtman. Tlou- 
3ydecTh © MOHOKPHCcTam0B WHHKa 
B  glePKOMaBKUX MeTamMM4eCKHX 
pactimaBax 


b. HW. Crenanos u B. I. Tpu6koscKnii. Tlo- 
POULeHHe H JHOMMHecCIeHIMA PapMOHH- 


yeCKOFO OCHUIATOpa.. . 
H. Il. Boraues, C. A. Byxsrtos, 10. git 
Mepexos u B. M. Cugopos. B3aumo- 
elicTBHe MpoToHos c aHepruel 9 Bos 
cO CBOOOJHBIMH MH CBA3AHHbIMH Hy- 
KOHAMH B ()OTOSMYyJIbCHH ...- - 


H.H. Jlensruuu B. C. Winunes. Pesonauc- 


Hoe pacces Hue raMMa-KBaHTOB Ha A]- 
pax Mg**. 

Bb. B. Megpeger u M. K. Tlomanor. ord 
OMHOH KmaccuyecKOH MOJeNH HH- 
J@PHHUTHOH MeTPHKH . ...-. - 

B. M. ®puakun. Teopua o6pasopaHua 

CKpbIToro 91eKTpotoTorpauyecko- 

ro u300paxKeHHA H 3aKOH B3AHMO3aMe- 

CTHMOCTH.... EH ats es 

MW. B. Aunexcanypos. Pacuet mocTOA HHO! 
sjiepHoro MarHuTHoro 9KpaHMpo- 
BaHHA JWI HeEKOTOPbIX MOeKYI . 


CHJIbHbIMH 


815 


819 


991 


63 


436 


67 


70 


247 
250 


440 


443 


446 


617 


624 


623 


627 


823 


b. C. Jakenenos, A. II. IIpuxoguesa u 
10. B. XouabHos. (0+-—0+-nepexox 
B Cel#0 , wets 

®. WM. Ckpunos. Sep uo- -pesonancubtit 
TeHepaTop, padoraiomui B  Mar- 
HHTHOM Tlome Semmw ..... . 


VII. THAPOJIOTHA 


Tl. C. Kysun. Tenernueckaa cxema 
Kacchukalun pek wu ruypomoru- 
ueckoro palioHupoBaHua CCCP 


VIII. TEO@PH3HKA 


M. C. Anwpicdbepos. JIaSopatop Hoe BOoc- 
MpoOw3peyeHue  celicMo-21eKTpHyec- 
koro atPekta Broporo poya.. . 

10. [I. Henpounos. Pesysbtatbi  celic- 
MHYCCKHX HCceqoBaHuli Ha Uep- 
HOM MOpe B palioHe r. AHanbl . . 

B.".B. Ulysetxun. Tounptit unrerpan 
ypaBHeHUA MOA BeTPOBLIX BOMH 
B oOKeaHe HM ero cbu3uueckoe 3Ha- 
WOHHC 2S ieaghytiea ven. abpeaepaneat we 


IX. OKEAHOJIOTHA 


lr. M. Beases, H. IT. Bunorpagosa u 
3. A. ®usatosa. TpaneHue Ha ray- 
OuHe JecATH C MONOBHHOM KuNO- 
Me€TPOB BO BNayuHe Toura.... 

M. A. Anexcuna. O pspellieHHbIx pelllect- 
BaX B BOJaX BOCTOUHOM uacTH ae 
Hero Kacnua.... , 

B. Il. Pouuapos. Hospre annie ¢ e) pemb- 
ede ywHa UepHoro mops 

K. B. Bexsemuutes u B. C. Koporkesu4. 
SoommaHKTOH Muyyulickoro cexk- 
TODA AHTAP KTH Keene weeS cn or ene 

O. HW. Ko6nenu-Mumke. Pacnpoctrpa- 
HeHue HEKOTOPHIX (popM uTonaHK- 
TOHA B CBA3H C OCHOBHIMH TE4CHHAMH 
Zalayjwou uactru Tuxoro oKeaHa . . 


X. BHO®HSHKA 


MW. M. BacuspesuH. JX. Poiana. Jei- 
cTBHe peHTreHOBcKoro oOyueHHA 
Ha (pOTOCHHTe3 paCTeHHii MUUIeHHI{bI 

E. IT. 3unoppepa. O npuunnax raudenu 

uNpysopH moq AelicTBHeM peHTre- 

HOBCKUXWVMCH as 2 sw 

PoGes. Mccnefopanue BIMAHUA 

N-cbeHuamu yuna THOPeH-2-KapOoHo- 

BOH KHCOTbI Ha pe3HCTeHTHOCTb 

MbIMeH MmpH OOMYYeCHHH JeTasIbHbIMU 

jo3aMuH TraMMa-myyeH Co% .. . 

WM. M. Bacuases, LUnnb Cy-tonb u 
H. JI. PotOanxa. Jleiicrsue pextre- 
HOBCKOrO OOs1y4eHHA Ha cosepxKaHne 
Xmopopusmna uw TeMHlemOI03 B 
JIMCThAX MUICHHIEE .-..... 2 5 

H. ®. Bapaxuna. O mpupoye jecrpykru- 
HbIX HpOlleccoB B CeseseHKe MBILIN, 
BbISBaHHbIX J[eHCTBHeM PpeHTreHoB- 
CKuX syuell 

JI. A. Acppukanosa. Baustine oSy4eHust 
Ha AKTHBHOCTb HEKOTOPELX (pepMeHTOB, 


Cr 


JOKaJIM30BaHHbIxX B cTpykTypax 
IvacTHHuaTbix Teel OpbpKeli KH 
OULC Kc eas ee ate etre, Syeetare Tw 


995 


998 


203 


827 


1004 


1005 


74 


297 
830 


1009 


1012 


78 


80 


84 


450 


6341 


3. 


A. 


A. 


MY. 


JI. 


IV 


A. VYpaescxui u E. I. S3unoppesa. 
VUccneqoBnaHux 
HOCTH KJI€TKH MPH MOBTOPHbIX BO3- 
WelicTBUAX HOUNSUD ONCE Danes 
alu : 

M. Pacroposa. Peaxrusnbie usMe- 
HeHHA B  HepBHbIX 9 1eMeHTAX 
My%KCKOli TOHabI — MJI@KOTIMTalo- 
WMX KHBOTHBIX HO elicTBHeM 
peHTreHOBCcKux myueH . . 2... 


XI. TEXHHYECKAA PH3HKA 


M. Baptenes u 3. E. Croipan. OpuKun- 
OHHbIe€ CBOHCTBa eH ONS ARO HEL 
TOMHMepoB . 

A. bougpap u A. A. ByiiKopa. O no- 
BeJCHHH WacTHH U3 @-naTyHH TIpH 
WuKIMuecKou Pee ose. copays 
6orke . 

M. Wmsanutos. K pomlpocy O MexXa- 
HH3Me i tages 3a- 
psaKeHHA . . ; 
C. Waaarnuuk u B. M. Kocesuu. Vc- 
cleqoBpaHue quddysnoHHoro u 6e3- 
uddy34oHHoro 
AaMOPHDIX IJICHKaX CYPbMbI . : 

M. Baptenep u JI. I. Uenkos. Mac- 
wTaOubilt PaeeoR HW mpouHocTb 
CTCKIIA 5) 

Al. Bopucor, | B. B. " HemomKasenko 
u A. M. ®ecbep. Crpyxtypa 9Hep- 
reTHUeCKOrO CIeKTPpa 9IeKTPOHOB 
B 2K@e380-XPOMHCTHIX  CilwaBax 


. C. Mogerpuray u M. WH. Yaescxun. 


Baushue BHYyTpeHHero TpeHua Ha 
ycTalocTHoe pa3pyllueHHe 
yueckH ecbopMupyembIx JeTaseli . 
Yr. Paxun u H. H. Bytuos. Oxcnepu- 
MeHTasIbHOe HaOmOLeHHe HCTOUHHKOB 


TMCIOKAaWMH C MOMOMLbIO BbILeeHHi 


H. Pomwancxuu u H. B. Jexaprosa. 
O 3akOHOMepHocTAX 3aTyxXaHua 
KPYTHIbHBIX KONeOAHHH MeTaIN- 
YeCKHX MPOBONOK . 

H. ®panuesuy, JI. ©&. Kanunopuy, 
MW. WH. Kopencxuh u B. B. Mexbxos- 
ckMkH. O6 akllenTOpHOi pom Ke- 
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HeclleHUMH MapraHia B chase KaJ- 
MHi—JIMTHM-opTocumuKaTa... . 
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Me3030HCKHX OTIO*KeHHH B AsuH 

C. M. Tuspman. K spompocy o reonorn- 
YeCKOM CTPpOeHHH ceBepHoro Kpbista 
Onolickoro mporn6a 

B. M. Apouesuy. O CTPYKTYpHO- aun- 
aJIbHbIX 30HaX KeMOpHxA BOCcTOUHOTO 
ckmoHa Ky3sHeukoro Ama-Tay . . 

Ji. M. Jlesuna. O ZorgqopcKoM KommuleKce 
Pycckouw naatcdopMbl 

H. B. Jlorsunenxo, T. B. Kapnosa, 
K. P. Wanypi6a uv JX. 1. WanownuKos. 
O tunaxX TeppureHHoro dana B 
TaBpuyeckol cbopmManun Kppima 

WY. C. Wymaxos. OO octaTKaxX MOpCKHXx 
MaTOMeli B KOHTHHEHTAJIbHbIX Kali- 
HO3OHCKUX oOTNORKeHHAX PyyHoro 
Auntai wu rpaHule mameoreHosoro 
Mopsx Ha tore SamanHok Cuoupu 

B. M. Byapxo. Tunb pa3spbipubix Hapy- 
IWeHHH KpacHOWBeTHOH TOM MO- 
myoctpopa Ueneken . . 

A. I. Bosorgun. O kemO6pnu Baiixans- 
ckKoro HaropbA 10 JaHHbIM U3yueHHA 
ero OpraHHuecKHX OCTaTKOB .. . 

M. ®. Jispeaan. Hoppe qaHHpie 06 omnro- 

I[@HOBbIX COAX CeBePHOrO CKJIOHAa 

Ayoxapo-Mmepetuuckoro xpeota. . 

A. Kosy6osa u M. B. Kyaukos. 

Hosple aHHble O MePpMCKHX OTJIO%Ke- 

wHuax SanagHoro SaGalikaiba 

B. HW. Coayu. Mopckue maseoreHoBble 
OTMOKeHHA roro-BocToUHOH = TypK- 
MeHHH . . 

M. M. Becesoscxas u IT. A. Kaprop. TIpo- 
Teposolickue MOposbl BOcTOUHOTO 
ckmoHa BopouexkcKoro MaccHBa 

Bb. A. Anypees. CrpyktTypHo-MeTassore- 
HHUeCKHE 30HbI HU gp eigeeeeE 
aHOMaIHH. . . “ 

40. M. Bacnapes, A. ee Spareabcknit u 

Creole TlogropoyncKui. Uenkapcknit 

coaHolt Maccup B CepepHom IIpu- 

TETOINUEI EE «sere drench Suet MS WN otic eer AE 
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149 


152 


155 


339 
309 


705 


709 


712 


716 


893 


1063 
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B. H. Kopuyenmreitu. K ponpocy o ray- 
OMHHOM TeoTepmuuecKoM eas 
IIpenkapKaspa . swale 

H. Il. Kynpuya. Hospie yanure 06 oue- 
HeHenuu Sanagquoro Bepxosupa 


1068 
1074 


XXI. MHHEPAJIO‘H A 


B. MW. Vpssnos. Cxopocruoit merox mu- 
HepalormuecKkoll WMarHOCcTHKM Map- 
PaHIeBblX py 10 SuEKTRONROB OES: 
CIMF apc aes ress 

M. H. Moxomapera. K poripocy O 3aBH- 
CHMOCTH OTPaxKaTebHOH CMOcoOHO- 
CTH PYAHbIX MUHEPasOB OT UX CTPyK- 
TYPHbIX oOcOOeHHOcTeH . ..... 

B. ®. BapaOanos. K sompocy o renesuce 
MOJIEBbIX LWNATOB B KBapll-BobppaMu- 
TOBLIX %XHaxX Bocrounoro S3a6alt- 
KAvEGST See sc: bah serra cei, 

lr. A. Wapunckuk. O  napamopcosax 
KaJIblluTa 10 (aTepuTy . . 541 

X. C. Mameyos u H. B. Beaos. Kpucram- 
MuecKad CTpyKTypa cwmrooONOL06- 
HBIX Ca-ru{pocHmMKaTOB: OKeHNTa, 
HeKOWTa, TPYCKOTTUTa, TupomHTa. 
Hosblit KpeMHeKHCJIOpOZHBIIt Dalit 
Kal [SigO isl oom weniet ealge* 

H. HW. WyoKun. Tbxyayxyaur — HOBBIH 
KOOasIbTORLIM MMHepal . 724 

C. T. Banasos, VW. M. Tosiosanos u ie ‘Ui. 
XomarTenes. MourTiuedHTOBBIt 
ckapH u3 Cpemuet Asun . . 

X. C. Mamenxos u H. B. besos. Kpucran- 
muuecKat cTpyKTypa  (powiaruta 
Cag[SigO17](OH)¢ Aer) Vet arcant ace 


159 


162 


901 


XXII. MAJEOHTOJOVHA 


B. TI. Macaoe. Hoppie HaxoXKu Bosopoc- 
mei B wpe Kppima .. . 

— Haxojka B rope Kppima posa Coscino- 
conus Leupold u ero ucTHHHad 
upupola.... RT. eee ee 545 

B. Jl. Uapun. Hospi por aMMOHMTOB H3 
ceHoHa 1oro-3amaquoro Y36exuctaHa 727 

tO. B. Tecaenxo. HaxogkKa octTaTKOB 
pacteHuii amT-amb6a B SatajHo- 
Cu6upcKoH HM3MeHHOCTH .... . 

JI. H. Penuna. Tpuno6utp! Oa3auxckoro 
MOTOWN BS A 6 6 wo Gs 


XXIII. UHTOJOrPHA 


JI. A. Uy6apesa. Wutonoruyeckoe u WH- 
TOXHUMMUeCKOe UCcIeOBaHHe crep- 
MaToreHe3a y pewHoli munorn (Lam- 
petra fluviatilis) ....-.... 

H. IT. J[murpuesa. OneKTpoHHOMUKpo- 
ckomMueckoe HcceqOBAHHe yJIbTpa- 
TOHKHX cpe3oB onyxomu Bpoyua-IIup- 
ca y KpOMKOB ; 

WM. b. Patikos. Llwroxummueckue oco6eH- 
HOCTH sepHoro allmapaTa paBHo- 
pecHHUHbIX HNpysopuli Loxodes stri- 
ation om mma gmlSie es) et urea 


165 
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XXIV. THCTOJIOTHA 


E. HW. Koaocc. Skonornyeckan mopo- 
JOTHA HEKOTOPbIX see rasa 


Mus musculus L. . ; : 308 


Vil 


E. B. Patixoga. [uctoxumvueckoe HCcse- 
WOBaHve MapasHTuueckol JIMUMHKH 
Polypodium years Ussov 
(Chclentaeia ; 

B. A. Kapmpiitesa. K pompocy _ te) “KOH- 
CTPYKUMH KOHI[eBbIX HePBHBIX  all- 
napaTOB B AMUHMKe é 

A. M. Pacrsoposa. K ponpocy 06 uHHep- 
BalluM C@Me€HHHKAa MJI€KOMMTAaIOWlUXx 
2K MBOTHBI X 


10. JI. Cyryaos. Vuneprauns anna 


MabHOH ~ OOOJOUKH- x*XeTYTOUKOB 
POMOBHOTO Mosra ueTOBeKa 
B. A. Kapmpnuesa. M2menenua TKaHe- 
BbIX 9JICMCHTOB AMUHUKOBB YCJIOBUAX 
BbIKJIOUCHHA HEPBHBIX TanrvideB Ia- 
XHKapmWHOM .. . Pans 
HO. Ji. Cyrysos. PeakrHpubre paspacra- 
HH TKAaHeBbIX 9JICMeCHTOB 9IIeH- 
JWMMadbuolt O6OOI0UKH . Ws 
VW. YUenpakosa. Crpoenne u rucTO- 
reHe3 PIOTOUHbIX 3yO0B HeKOTOPbIX 
BHJOB KapMOBbIX pbIO ..... . 


DAM. Ievelle LIGURIA 


10. 


WM. HW. Hemaunosa u Buxr. K. ®enopos. 
K Bompocy 0 COOTHOWIeHHH MOIOB B 
MOTOMCTBe y MblilelH Cc Pa3sJIMUHbIMH 
(PyHKUMOHAIbHBIMH CBOHCTBAMH Hep- 
BHOH CHCTeMbI Ae eR EER, 

B. C. Kupnuunukos. Texetuueckue Mme- 
TOJIbI ee a eet B 
KapnMoBoycTBe 

ll. A. Xpanosexun. O HacneqonaHun pas- 
MepoB HM (PYHKUMH TOMOBbIX > %*KeNe3 
y JOMAUWIHHX NTH . 


XXVI. FPKOJOTHA 


B. 9. Bexkep. Oco6enHoctu sButemmore- 
He3sa y CaMOK s300TOrO Kapacs 
(Carassius carassius (L.) )B yenopusax 
MOBbILCHHOM TMOTHOCTH HacemeHuA 

JI. H. Cepasun. Mamenenusa pesucrent- 
Hoctu Paramecium caudatum sp 
mpollecce afanTauuu K comam CaCl, 
NaCl u KCl 


XXVII. THHPOBHOJIOTHA 


B. H. Huxutun u E. Tl. Typnaesa. 
TIpoueccbl o6pactanua B ep Hom 
Mope. OceqaHve JIMYHMHOK B palioue 
TenenmKuka F 

H. H. Pomanosga. Pacnipoctpanenue  9Ko- 
moruyecKad XapakTepucTuKa cepe- 
pokacnulickux Amphipoda u Cuma- 
COATS Moh Sd fiat at ok cel SRR 


XXVIII. MAKPOBHOJOFHA 


JI. WH. Bopo6sesa. Yenosusa cOpaxupa- 
HUA PIMWepuHa MpOMMOHOBOKHCJIbIMH 
OakTepusamu ‘ 

B. H. Wanomuuxkor, By M. ‘aiiuena Hi 
H. B. Opsopa. Cunteruueckan cpena 
AIA OMOCHHTe3a OKCUTeTPalluKsIHHAa 
(Teppamuuuua) Kyabtypon Act. 
rimosus JIC-T-118  . 3 

M. H. Jle6enena. Komuuecrsennoe pac- 
MpeCHeseHHe reTepoTpoHEIxX MUKpO- 


VITl 


168 


742 


1083 


1086 


1090 


172 


366 


opraHu3Mop B Mxguiickom oKeaHe Hi 
B IpHwerawlulnx MopaxX AHTapKTHKH 
M. H. Taavesa. Bananne cakTopos 
pocra (6akTepMaJIbHbIX BHTaMHHOB) Ha 
pasBuTHe BUOB Botrytis B CBA3H C 
UX cCMelMaliusaluet . . . 
Bb. I. Boansipes, B. TI. Jpodoreko, 
Bb. E. Atiseuman uu C. HW. Senenyxa. 
O mpoTnBomMukpoOHOH akTHBHOCTH 
AKUI2PUPOB THOCYIbPOKUCJOT 


XXIX. BOTAHHKA 


3. J. JloOxanugse. Ilepppre stan cpop- 
MMpOBaHHA TOXMUHBIX KOEI pene- 
CHHBEMisijectig ecaacheoetttcanen 3 Baa 


XXX. 9KOJIOTHA PACTEHHH 


T. A. Pa6ornos. Vi3meHeHue cocTaBa 
TpaBocTox MolMeHHOrTO wyra mpi 
BHeApeHHN OopleBukKa cHOupcKOroO 
(Heracleum sibiricum Bi, 

A. C. Tlogoapcknui. Hoppiit Metox cbeHos0- 
TrHYUeCKHX MPOTHO3OB HM arpoksuMa- 
THUCCKHX OWeCHOK MO TenwOBOMy 


(bakTopy 


746 


XXXI. PH38HOJIOTHA PACTEHHH 


tO. B. Paxutun, A. B. Kppiaos, K. I. Ta- 
paepa u T. M. Yeraex. Bauanue 
Pa3IMUHbIX XHMMUeCKHX Tpenapa- 
TOB Ha mpopactaHue k1yOHel ay 
Toeia Mp XpaHeHHu 

B. B. Axopaepa u E. HM. Mununa. 
K sBompocy 0 @u3svonornuecKol pom 
MomHOeHa B pacTeHuH , 

O. K. HoOpomo6cxuh u A. B. Crapo. 
BauaHue MUKpoomeMeHTa WHHKa Ha 
(PepMeEHTATHBHY!IO JICATEMbHOCTh Bi- 
Horpaya . . 

A. B. Kpptaos, 10. B. Pakurun u ree. 
Tapakanosa. IIpespaleHue sTH0- 
BOPO CNMPTa B vIOLaxX pH CTHMyaA- 
HH MM Tpolecca cospeBnaHuz 

WM. B. Mocosoz u A. B. MNakosa. K sompo- 
cy O POMH MepBHUHbIX HM BTOpHu- 
HbIX KOPHeHl B MHTaHHH KyKypy3bl 

A.C. Kpyxxwimy nu 3. M. Upenckas. Spo- 
BH3alMA W380NMPOBaHHbIX  TouUeK 
ABYXJIETHUX pecugyey B CaXapHBIX 
pacTpopax .. . Se mths gt 

C. H. [posyos. Bone on Ha WH- 
TCHCHBHOCTb (poTOCHHTe3a JIMCTbeB 
APOBOM MUIeHHI{bI : 

H. A. Kpacuabuukos, M. X. Yaiiaaxan, 
lr. K. Cxps6un, KO. M. Xoxaopra, 


WH. B. Yaesuo u T. H. Konctrantunopga. 


O ctumyaupytoulem jelicrauu ru6- 
OepeMHOB pa3IHuHOrO MmpoHNcxo- 
SKCHIG. cau eke soa te 
B. H. )kKouKesuy. O  coorHomennu 
MevKy WHTCHCHBHOCTbIO JbIXaHUA 
HM coyleprkanHem (boctbopusinpoBaxH- 
HBIX COCJMHEHHH pH 3acyxe . . . 
E. f. Caapkosa u H. TM. KopaGaesa. 
O HekoToppIX usvonornuecKHx 1 
MOpoOrMuecKHX  3MeHEHHAX B 
rla3KaX  KapTodebHbIX  KJyOHel! 
MO BIMAHHeEM OOyueHHA . . . 


175 


179 
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XXXII. 300/0FrH A 


'B. A. Csemuukos. Mopdonorna auunHoK 


HekoTOpbIxX Eunicemorpha 


(Poly- 
Chiaetd) eam eee ces a ae 


XXXII. 9KCHEPHMEHT AJIBH AS 


MOP®@OJOlH Ff 


P. Tl. )Kenesckas. Pomb Heppusix cpseii 


Ha paHHMX 9Tanax pereHepanuu 
MBILIILbI Puahic, Cae 
XXXIV. PH3HOJIOTHA 


Hlonosua. Ponb runeptatamyca B 
DeryuIAllM == MOTOP Holt ee 
MOJOUHOH WKenesbl.. , 

B. Jlenucopa. Bauanne caopecHplx 
MHCTPYKUMH Ha cueqOBbIe peakiNu 
ete JOWKOMbHOrO BospacTa 

Vr. Koanakos. Beakosplit cocras KpoBn 
pH aHvapumakcvu y  KposuKoB 
B. Kpymwunckua. OxcrpanomaHon- 
HbIe petbieKcbl KaK 9JIeMeHTapHasn 
OcHOBa paccyOUHOH WeaATembHOCTH 
Yy 2KHBOTHBIX 

H. Jleps6un. Bansune apemorHoro 
YM COHHOrO COCTOAHHI Ha HHOTPOMHbIIi 
M XPOHOTPOMHbIii KOMMOHeHTHI cep- 
euHol jeaTembuHocTu cobOaKk 

3. Meepcon u C. B. Pynat. Bausa- 
HHe 9KCIepHMeHTasbHoro nopoKka 
cepama Ha sJeKTposHuedasorpamMy 


182 


186 


382 
799 


762 


936 


940 


A. 


K. 


B. HorpeOxopa. Peryantun pbixaHna 
Y B3POCMbIX co6ak Tocme OHOMO- 
Me€HTHOTO BBIKJHOURHUA B pPaHHeM 
OHTOreHe3e JHCTAHTHBIX PellenTOPOB 


AXXV. QMBPHOJOPHA 


YT. Yasapsu. Jlerenepauua mesoue- 
(ppoca Hu pasBuTHe smuAUANMUCA y 
Kapakyibckolt opubr (Ovis ovis 
platyura karakul) . . 
HW. Cemenos. K sompocy 060 9Tanax 
Pa3BHTHA sMUMHOK OceTpa 
A. Jleraac. SHaueHHe WOHOB KaJIb- 
UA JIA CTHMyIAUMH AMI HW pac- 
MIpocTpaHeHuA KOPTHKaIbHOW pe- 
akUMH y OceTpoBbIx pbliO ... 
HW. 3oruH. CkopocTb OOHOBNeCHMA BOI 
y sapoypmieii ocerpa (Acipenser 
giildenstadti colchicus V. Marti) 
®epmenT 3aTBepdeBaHia OOom0ueK 
y AHI, JOCOCeBbIX PbIO . 


XXXVI. TIAPASHTOJIOFHA 
fl. Cnacckaa. O mpocrpancTBeHHbIXx 
COOTHOWeHHAX apealla Bua MH 30HbI 
3apaxkeHHA S ecto}, HeDSn CTH 
NTH 


Men Uyn-u3n. K 13 Y JeHHIO neperocun- 


KOB KJIeueBOroO BOsBpaTHoroO Tua 
B Kutae . . TAA ee 
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386 


389 


944 


948 
1105 


190 
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